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When you buy a standard article produced to a standard price, you may get good 
value but nothing out of the way. 
For example, we make very good standard bearings at a normal price, but we 
also make bearings (to our ‘E’ specification) into which we put a great deal 
of extra know-how, workmanship and checking. They cost more of course, 
but what a difference! 
They are meant for those who need the utmost life-and-death 
reliability; for those who have boosted up their original designs and 
are bottle-necked by standard bearings; and for those who need the 
quictest-running bearings. 
The ‘E spec’ bearing—which isn’t really coloured—is available 
in two forms, both dimensionally interchangeable with standard 
bearings: ‘unsealed’, and sealed with the FBC neoprene seal. 
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Aims and Achievements 


On y one of the papers presented at this year’s British Electrical Power 
Convention could be described as strictly technical. This was the one by 
Messrs. F. H. S. Brown and J. Henderson on nuclear power station progress. 
Mr. C. C. Hyams’ and Mr. E. J. Sutton’s papers had their technical aspects 
but they were as much addressed to the public as to the industry. The 
contribution by Mr. A. N. Irens and Mr. C. R. King’s presidential address 
were plain statements of achievement and hopes for the future and, as such, 
were very suitable for public consumption. Mr. O. W. Humphreys’ 
lecture-demonstration on lighting was designedly of a popular character. 

This bias towards the popularisation of electricity was in line with the 
Conference theme—“ Electricity: Its Contribution to the Standard of 
Living”. We regard the purpose of the Convention as two-fold: first to 
provide a means of enabling particular sections of the industry to explain to 
the other sections what they are doing; and secondly to demonstrate to the 
public how the whole industry is serving them and how they can make the 
best use of that service. How far the Convention succeeds in these aims 
depends first on the active interest displayed by the delegates and secondly on 
the Press. We think it can be said that this year the papers secured the 
serious attention of delegates, although attendance at the business sessions 
could have been better at times. The more difficult work of interesting the 
public was again in the capable hands of the British Electrical Development 
Association who organised the exhibition and kept the Press well “‘ briefed ” 
on the Convention proceedings. In this E.D.A. seems to have been fairly 
successful in the face of the competition of other news—or what passes for 
news. 

But even if the efforts to interest the public directly were not so successful 
as could be hoped, we feel that the matter contained in the papers and discus- 
sions should be of considerable future help to those members of the electrical 
industry who are in direct contact with the public in putting over the case for 
electricity. There was a great deal of useful information in handy form and 
many thoughts which were new or at least expressed in a different way. 

Even more important, members of the industry were shown that, 
remarkable though their past achievements had been, continuation of 
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progress was dependent upon continued and increased 
effort and that there was still an enormous amount of 
business to be gained. This was viewed from an 
unusual angle by Mr. S. F. Steward who preferred 
“ non-saturation ” figures to “ saturation ” as showing 
how much remained to be done. 

It is said that about 93 per cent of the houses in this 
country now have electricity, but a very substantial 
—— are not using the service as much as they 
could, and should. For instance, about 70 per cent 
are still employing less satisfactory methods of cooking. 
Too many houses are inadequately equipped for the 
full use of electricity. Although it may be contended 
that people will buy appliances and then make provision 
for their use it is much more probable that an adequate 
initial installation encourages the use of more and more 
electrical equipment. But whether the hen or the egg 
comes first there is undoubtedly plenty to do and we 
think that the Convention has given a stimulus to 
action. 


WIRING WITHOUT TEARS 


In the discussion on the Convention papers by 
Messrs. C. C. Hyams and E. J. Sutton, Miss Mary 
George (director of the Electrical Association for 
Women) urged that electrical contractors should finance 
“easy wiring” schemes. Now this has always been 
regarded as falling into the field of the electricity supply 
authority and before the war and before nationalisation 
a number of undertakings (mainly municipal) had 
“ free” wiring schemes. The cost was collected from 
the consumer by a small addition to the charge per 
kWh. 

We do not know of the existence of any such schemes 
now. It is probably thought that as people generally 
are better paid there is noneedforthem. Miss George 
mentioned the ease with which television sets and other 
amenities can be acquired nowadays. But these are 
“tangible ” things giving visible results whereas the 
installations which feed them are regarded in much 
the same way as water pipes—or gas pipes. There is 
thus a need for easy-purchase wiring, but the con- 
tractors as a class are not in a good position to finance 
them. It is a subject for the Electricity Boards to 
consider. 


KITCHEN PLANNING 


Manufacturers have produced an abundance of 
labour-saving devices for the use of the housewife in 
the kitchen, but the limited accommodation of the 
modern kitchen, the lack of planned co-ordination of 
the sizes of such equipment as dish washers, spin dryers, 
washing machines and refrigerators, together with the 
lack of planning in the layout of kitchens themselves, 
have prevented her from taking full advantage of the 
facilities now available. As we report elsewhere in 
this issue, the British Standards Institution, following 
a meeting of experts in all aspects of kitchencraft, has 
now undertaken to set up a working party with a view 
to recommending to industry co-ordinated sizes of 
domestic appliance equipment, and to set down 
principles of planning in relation to the modern kitchen. 

The need for adapting the sizes of equipment to 
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the modern kitchen and also the planning of the modern 
kitchen itself are long-standing problems, and if the 
working party can produce recommendations acceptable 
to equipment manufacturers and to builders it will not 
only have earned the gratitude of the housewife but 
will also have paved the way to increased sales of 
equipment. 


CONSULTING ENGINEERS 


The claim of independent consultants, which received 
strong support from prominent manufacturing engi- 
neers at last year’s British Electrical Power Convention, 
that they form an essential spearhead for exporters of 
plant and services, is fully borne out in the annual report 
(reviewed in this issue) of their representative Associa- 
tion. The long list of schemes initiated abroad by 
its members and of the numerous contractors whose 
activities they co-ordinate is indeed formidable in both 
technical and financial aspects. 

Their self-created ability to compare the most recent 
practices at home and abroad is likely to stand them 
in good stead in the future as in the present. This 
consideration applies not only in regard to more 
conventional plant but also to new developments, such 
as the exploitation of nuclear energy in foreign countries 
seeking advice on the competing merits of reactors of 
one type or another. 


EMPLOYMENT OF THE BLIND 


The question of employment for those who are 
unfortunate enough to be blind or have only partial 
vision is one to which a great deal of thought has been 
given, for the work must be of such a nature that their 
skills can be as usefully employed as are those of people 
enjoying full vision. The engineering industry 
does much to employ suitably trained blind men 
and women, not only in such occupations as shorthand 
typing and telephone switchboard operation but also 
in manufacturing processes. Of the 600 blind people 
employed in the London area alone some 90 are actively 
engaged in some form of engineering. Many of the 
equipments to be found in machine shops, including 
drilling and milling machines and lathes, can be satis- 
factorily operated by blind workers, while in the 
electrical industry such occupations as coil winding, 
the assembly of switches and relays, testing components 
and even radio circuit fault finding come within their 
scope. Much remains to be done, however, in the 
investigation of industrial processes to determine their 
suitability for blind people. No doubt the recently 
developed test meter incorporating a Braille scale will 
provide many more openings, and also enable blind 
personnel to take better advantage of further study. 

That other industries are also playing their part in 
this excellent work is demonstrated by the London 
Association for the Blind’s stand at the International 
Plastics Exhibition (Olympia, 17th to 27th June), 
where a blind operator will be seen working an auto- 
matic injecting moulding machine, showing that such 
workers can be trained to operate modern machinery 
and produce competitively priced, top quality articles 
while working the same hours and earning wages on 
a par with normally sighted workers. 
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Model of the *‘ La Rance" tidal project 


TURBINES 


By PIERRE MISSON* 


AXIAL HYDRO-ELECTRIC UNITS FOR VERY LOW HEADS 


The bulb or tubular turbine has been developed to utilise low-head 


sources of water power. 


It is the result of considerable research 


aimed at reducing the manufacturing and civil engineering costs 
of conventional low-head plants. With this type of turbine, tidal 
power as well as low-head plants are an economic proposition. 
The basic features of such turbines are described by the author 


EK OR a given flow, the power output of hydro-electric 
plant increases directly with the available head. Thus, 
high and medium heads obviously seemed to be the most 
attractive potential sources of power and both Francis 
and Pelton turbines were to enjoy undisputed supremacy 
for many years asa result. The popular feature of these 
comparatively simple machines was that they made hydro- 
electric power available at a reasonably economical cost 
per 1 kWh produced. 

However, the constantly increasing demand for elec- 
tricity soon compelled engineers to consider ways of 
harnessing low head sites as well. An early success was 
achieved in 1892, when the results obtained with the 
power station at Jonage on the Rhone, with its 16 low 
head turbines, showed just how promising the idea of 
large-scale low head plants could be. The prohibitive 
cost of the electricity thus produced. was nevertheless a 
serious disadvantage, and was to remain so for a very 
long time. Despite much painstaking hydraulic research, 
which brought the price down very gradually to a near- 
reasonable level, the equipping of anything less than, say, 
a soft head was still most unlikely to be a paying 
proposition. Such projects required very large turbines 
and alternators, and correspondingly large buildings to 
house them. Furthermore, the then current use of 
vertical-shaft units, and the cavitation considerations 


associated with them, involved a considerable amount of 
excavation work. The high cost of manufacturing such 
machinery and installing it under these conditions meant 
that far too great a proportion of the price of each 
installed kilowatt was accounted for by civil engineering 
costs. This purely economic factor severely restricted 
the number of low head hydro-electric plants built. 

The need for an economical solution still remained, 
however, for consumer demand was still increasing, and 
low head sites accounted for a large part of the as yet 
unharnessed hydraulic resources, especially in the more 
highly developed countries. After years of research on 
the many various aspects of the problem, turbine 
engineers were finally forced to conclude that the only 
real way of getting the civil engineering costs down was 
to design an entirely new type of hydro-electric unit. The 
first units in which the mechanical axis coincides more or 
less with the main flow axis were developed as a result. 

In 1923, the Abbé Cayere, the then chief engineer at 
Etablissements Neyrpic, suggested inclined-shaft turbines 
with conventional-type alternator drive shafts led out of 
the power tunnel through a suitable gland. Mr. Harza, 
an American consulting engineer, took out a number of 
patents between 1919 and 1924 on a new design for a 


* Assistant Chief Engineer ‘and Works Manager, Etablissements 
Neyrpic, Grenoble, France. 
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horizontal-shaft unit with a fixed-blade runner fitted with 


a special ring carrying the alternator poles. A German, 
Arno-Fischer, subsequently took up his idea and actually 
built a number of these machines. 

During more recent years, a highly concentrated 
research effort has been conducted in France with the 
object of finding a really workable way of harnessing tidal 
power; the extent to which this work has decisively 
influenced general axial unit research and design cannot 
be too highly emphasised. It is now an established fact 
that axial units can give tidal power plants a degree of 
flexibility and possibilities that would have been unheard 
of only a few years ago. A good illustration of this is 
provided by the “ La Rance ” tidal project near St. Malo." 

Another striking instance of the possibilities of axial 
units is found in an apparently quite unrelated field, 
namely the oil industry, where the development of turbo- 
drills, first in the Soviet Union and then in France, has 
met with considerable success. These machines, in many 
ways strangely reminiscent of the century-old Jonval 
turbines, measure less than roin in diameter and develop 
several hundred horse-power when fitted at the end of 
several thousand feet of drill pipe. This remarkable 
performance is achieved by packing a large number of 
successive rotor and stator pairs into the turbine, pro- 
viding anything up to 100 stages. 


Basic Features 


Submerged or axial flow units are largely the outcome 
of considerable research aimed at reducing the manufac- 
turing and civil engineering costs of plants operating 
under very low heads. To achieve this purpose, they 
had to be designed along rather special lines, the main 
features of which are as follows:—(a) Horizontal or 
slightly inclined shaft; (b) the straightest possible draught 
tubes with at most only very shallow bends, except for 
units with siphon draught tubes; (c) propeller type or 
Kaplan runners; (d) fixed or adjustable guide vane 
assemblies, depending on application; (e) redesigned 
alternators to match the new turbines. It would obviously 
have been a bad policy to try to apply a completely new 
design of this type to a high-power installation straig!:t 
away, and only small low-powered units were therefore 
built initially. 

Although these small machines can in a way be con- 
sidered as the earliest prototypes of the present-day high- 
power units, they have also been developed as a category 
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Fig. |.—Bulb turbine with oil-surrounded rotor 
at Castet on the Gave d’Ossau 


Propeller type runner. 

Fixed guide vanes. 

. Blading control servo-motor. 

Downstream thrust bearing. 

. Upstream bearing also forming an oil distribution 
passage. 

Control linkage. 

. Alternator rotor. 

. Stator. 

. Covered lead-in for cables, pipes and control runs 
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in their own right. Nevertheless, they are quite separate 
from the two main groups of submerged units. 

A basic design requirement for a hydraulic turbo- 
alternator is that the alternator dimensions may, at most, 
be about half those of their conventional counterpart. 
Although this does not involve any electrical design diffi- 
culties, the losses caused by the movement of the rotor 
in its surrounding fluid, and alternator cooling problems, 
require very careful consideration. 


Types of Units 

Designers have now finally settled for the following 
two main categories, each of which applies to a particular 
output range : — 

(1) Asynchronous alternators running in oil, for outputs 
of up to 4,000 kW. Although 1 per cent more of the 
output is lost by friction when running in oil than in air, 
the attractive thing about this type of layout is that there 
are no cooling problems to deal with, the reason being 
that oil is ten times as conductive as air, with a much 
higher specific heat. 

(2) Oil-cooled synchronous alternators running in air 
for outputs higher than 4,000 kW. Oil-bath asynchronous 
machines are unsuitable at these higher output ranges, 
first, because the increased power requirements involve 
correspondingly larger rotors, and hence higher friction 
losses, and secondly, because the necessary technical 
means are not yet at hand for developing a slip-ring: that 
can be guaranteed to work properly in oil. 

Submerged hydro-electric units can also be classified 
in terms of their cooling medium: (a) Units with oil- 
surrounded alternator rotors; (b) units with air-sur- 
rounded alternator rotors. This, of course, also classifies 
them in terms of output. 

Finally, there is a third and rather special type of unit, 
which is only used in certain isolated cases. This is the 
so-called “pier unit,” in which the turbine drives a 
conventional alternator housed inside a pier in the dam 
specially provided for the purpose. 


Oil-Surrounded Rotors 


Besides being suitable only for outputs of up to 
4,000 kW, oil-surrounded rotors can only be applied in 
conjunction with a frequency-controlled network. Their 
design was determined in the main by the following basic 
considerations : — 

(1) It is highly doubtful whether the very large number 
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of low head sites in existence could be equipped with 
conventional Kaplan turbines on an economical basis. 
Although these sites would, taken individually, only be 
required to supply power on a local scale—e.g. to towns, 
corporations and industrial plants—taken as a whole, 
they would account for a not inconsiderable total output. 
The only way to make this type of plant pay is to rely 
on works-assembled unit-constructed machines that can 
be rapidly installed on the site without involving a lot of 
expensive civil engineering work. 

(2) The operating costs must be kept down by making 
the plant as automatic as possible, thus reducing staff 
and staff housing requirements. 

(3) It follows from the above that the aim should be 
to mass-produce a type of unit rather than merely a 
specific design and, with standardisation in mind, the 
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tendency has therefore been to develop a range of inter- 
changeable unit-constructed machines, each machine 
being designed to cover a specific range of discharges 
and heads, the latter from 1-3 to 12 m (i.e. roughly 
4ft to 4oft). 

Whatever the application of these units, they always 
include three basic components:—(a) A runner; (b) a 
fixed guide vane assembly; (c) an asynchronous alternator, 
upstream of the runner and guide vanes. The oil used 
for cooling the alternator is stored in the “ bulb” and 
kept at a higher pressure than the water surrounding the 
unit by a header tank set above the upstream water level. 
This is done as a safeguard against the disastrous effects 
that would result if water found its way into the oil in 
the bulb. 

Adjustable Blades.—The units can either be fitted with 














Fig. 2.—Bulb turbine with air-surrounded 
rotor at Beaumont-Monteux (lsere, France) 
1. Variable-pitch blade runner. 


. Adjustable guide vanes. SS 2 13 


. Regulating ring. SY 
. Fixed stay vanes. : 


2 

3 

4 | 
5. Throat ring. My 
6. Downstream bearing. 

7. Upstream bearing. 

8. Thrust bearing. 

9. Alternator rotor. 16: 

10. Alternator stator. 3 EI§ 
11. Removable cover. = 
12. Pipework shaft. 

13. Access shaft for personnel. 
14. Cable and busbar shaft. 

15. Inspection floor. 

16. Thrust bearing oil tank. 
17. Oil distribution passages 





Fig. 3.—View on downstream side of the I2ft 6in diameter runner 
at Beaumont-Monteux. This 12,000 h.p. unit runs at 150 r.p.m. 
under a head of 37ft 











adjustable or fixed blade runners. The former are high- 
efficiency machines with excellent head and load variation 
resisting qualities. The figures listed below, which apply 
to the adjustable blade units installed at Castet in 1951, 
give a good idea of their possibilities (see also Fig. 1). 
Head: 7-5 m (24ft 6in) 
Speed: 250 r.p.m. 
Nominal output: 1,000/1,100 h.p. 
Discharge: 12,500 litres/sec (2,750 gal/sec) 
Runner diameter: 7,650 mm (30rin) 
Number of units: 2 
Fixed Blades.—The fixed blade turbines on the other 
hand have a somewhat lower efficiency (84 per cent max.) 
but a high specific output, and are especially intended 
for equipping small-scale power stations. Here, inter- 
changeability and automatic operation have been 
developed to an extremely high degree. 
Two alternative arrangements can be used in this case. 
These are : — 


Standard Arrangement. — The plant installed at 
Mercues II power station falls under this heading, with 
the following main data : — 

Head: 3-90 m (12ft gin) 
Speed: 254 r.p.m. 
Nominal output: 432 h.p. 
Discharge: 9,900 litres/sec (2,180 gal/sec) 
Runner diameter: 1,400 mm (§51in) 
Number of units: 2 
Siphon Arrangement.—Here, the runner is set above 
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the upstream and downstream levels, and immediately 
after the bend connecting the intake duct to the draught 
tube. The only one of these layouts in existence at the 
moment is that built at La Maignannerie in 1952, with 
the following leading particulars : — 

Head: 1-85 m (6ft gin) 

Speed: 224 r.p.m. 

Nominal output: 89 h.p. 

Discharge: 3,700 litres/sec (815 gal/sec) 

Runner diameter: 1,120 mm (441in) 

Number of units: 1 

The use of this type of plant usually results in very 
much simpler permanent structures, as is borne out by 
M. Chamayou, a director of the French Railways Hydro- 
Electric Department and the Compagnie Nationale du 
Rhone,” who puts the overall saving on civil engineering 
work at roughly 40 per cent, assuming the first cost of a 
bulb unit to be the same as for a conventional unit. 
The only permanent structures required are a dam 

with the necessary openings for the units and an overhead 
crane for unit assembly and dismantling purposes. 


Air-Surrounded Rotors 


These high-output units are not at all the same as the 
ones we have just been considering, being subjected to 
similar requirements as Kaplan turbines and designed for 
peak efficiency above all else. They have the following 
main features : —Fixed stay vanes; adjustable guide vanes; 
conventional Kaplan runner; and air-surrounded alter- 
nator rotor, with the alternator casing forming the actual 
* bulb.” 

The 8,800 kW bulb turbine unit at Beaumont-Monteux 
is shown in Figs. 2 and 3. This machine runs at 150 
r.p.m. under a head of 37ft. The only special feature 
about the runner is that its shape requires a converging 
guide vane assembly. The bulb is designed to form part 
of the duct, and its outside shape is therefore entirely 
determined by hydraulic considerations. It may be fitted 
either upstream or downstream of the turbine. 

The outstanding advantage of axial flow designs over 
conventional Kaplans is their ability to work with the 
flow running in either direction. Merely by slightly 
modifying the hydraulic outlines of these units and incor- 
porating a few additional mechanical features, they can 
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be made suitable for “dual-purpose reversible flow ” 
operation, that is, to pump, or to generate electricity as 
required. Whatever the direction of flow, satisfactory 
efficiencies can be obtained. The fact that tidal power 
stations have now become a promising proposition is 
solely due to the development of these machines. 
Some of the particulars of two typical downstream 
bulb applications are given below. 
Cambeyrac (France), built in 1953. 

Head: 10-75 m (35ft 3in) 

Speed: 150 r.p.m. 

Nominal output: 7,000 h.p. 

Discharge: 55,000 litres/sec (12,100 gal/sec) 

Runner diameter: 3,100 mm (122in) 

Number of units: 1 


St. Malo (France), ordered in 1956. 
Head: 5-5 m (18ft) 
Speed: 88 r.p.m. 
Nominal output: 12,200 h.p. 
Discharge : 227,000 litres/sec (50,000 gal/sec) 
Runner diameter: 5,800 mm (228in) 
Number of units: 1 
This unit is a prototype for the “La Rance” tidal 
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Above: Fig. 4.— Upstream bulb unit for St. 

Malo. The illustration shows a protective 

covering against sea water corrosion being 

applied to the hub of the /9ft diameter 
runner 


Left: Fig. 5.—The guide vane assembly for 

the St. Malo unit being assembled. This 

reversible pump/turbine is a prototype for 

thé “La Rance” tidal project. The unit has 

an output of 12,200 h.p. at 88 r.p.m. under 
a head of /8ft 
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Fig. 6.—Cross-section of a typical tidal power plant 


project and is illustrated in Figs. 4 and 5. A cross- 
section through a typical tidal power plant is shown in 
Fig. 6. 

The handling and maintenance facilities used for the 
lower output units are quite unsuitable in this case, 
because the machines are too bulky to lend themselves 
to works pre-assembly and sub-component handling 
methods. In addition, the need for a maintenance apron 
and access pits implies much more comprehensive civil 
engineering work. However, to offset this, the horizontal- 
shaft layout definitely manages with a smaller supporting 
structure, and hence less excavation work, than a Kaplan 
unit of the same power. 


Pier Units 


Basically, this layout is a combination of an axial flow 
turbine and a conventional alternator, in which the latter 
is accommodated in a pier upstream of the runner. The 
turbine drives the alternator through step-up gearing, 
enabling a comparatively small fast-running alternator to 
be fitted. 

The axial flow turbine is equipped with a standard 
adjustable pitch runner and a converging fixed guide vane 
assembly; its governor system is exactly the same as for 
a conventional fixed guide vane turbine. In a layout of 
this type the following are essential: —A pier for the 
alternator and step-up gearing; dismantling pit for the 
runner; governor room; and stop beams. 

The power station built at Wadrineau on the Moselle 
River in 1954, is equipped with four pier units, the 
particulars of which are: — 

Head: 4-6 m (15ft rin) 

Speed: 107 r.p.m. 

Nominal output: 2,020 h.p. 

Discharge: 36,300 litres/sec (8,000 gal/sec) 
Runner diameter: 3,050 mm (120in) 
Number of units: 4 

The main control gates for the units in this plant are 
fitted at the draught tube outlets. 

Pier units clearly bear some resemblance to the bulb 
units discussed earlier and may even be preferable to 
them in certain cases depending on the actual site 
conditions. 

Although it is quite true that the installation of these 
units involves a considerable amount of civil engineering 
work, they nevertheless show up very well when compared 
to conventional layouts. To quote a concrete example, 
when the Société Générale d’Entreprise analysed the 
question, they found that the civil engineering costs for 
pier units work out 30 per cent cheaper than for conven- 
tional machinery. 


Conclusion 
The pressing need for a sufficiently economical solution 
to the problem of turning the tremendous possibilities 
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of very low head sites to good account, made designers 
realise the many advantages of axial flow units almost as 
soon as the first patents on these designs were taken out. 

Two of their basic qualities were obvious from the 
start. To begin with, their outlines appeared to be 
practically “tailor-made” for smooth straight-through 
flows, and consequently a substantial reduction in head 
losses which, if only a low head is available, soon absorb 
a considerable part of the total energy available. The 
straight draught tube was also a definite advantage. 
Secondly, the possibility of mounting the units horizon- 
tally, and the attendant need for packing their components 
into a very small space and blending them into the 
hydraulic shape of the unit as a whole, both pointed to 
a considerable reduction in their overall dimensions, and 
hence also in the civil engineering costs arising from their 
installation and use. 

However, a first patent is often only the first step in 
a long and difficult trail, and much work has to be done 
before a genuine industrial unit can be produced. Axial 
flow units were no exception to this general rule, and it 
was some time before a sufficiently compact unit was 
produced and satisfied the stringent requirements which 
had been laid down. 

Excellent results were obtained with the recently com- 
missioned experimental unit at Cambeyrac and the 
project for the “ La Rance” tidal power station is now 
completed. Very few other projects can have required 
quite as much painstaking thorough research as the “ La 
Rance” scheme which is equipped with 40 axial flow 
upstream bulb units of some 12,000 h.p. each. It would 
be difficult indeed to find a more telling example of the 
advanced state reached in present-day axial group 
techniques. 
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E.R.A. Reports 


Varnish Oil Resistance.—The behaviour of a limited 
number of varnishes was explored and reported on in 
Ref.A/T135. A number of additional varnishes have now 
been examined and these, with the behaviour of enamelled 
copper wires, are discussed in report Ref. A/T144, 
“* Second Report on the Asessment of the Catalyst Barrier 
Efficiency of Varnish Films on Copper Conductors,” 
price 6s. The varnishes used ranged from a bitumen-oil 
type known to show poor resistance to oil to a highly 
baked and converted wire enamel known to exhibit 
maximum resistance to oil and solvents. The varnishes 
are described in general terms so that the broad cor- 
relation between chemical nature and test results can 
be studied. 


Screened Enclosures. — The purpose of testing a 
screened enclosure is either to investigate its insertion 
loss in detail or to ensure that this loss is above a specified 
value. The report Ref. M/T132, “ Testing of Screened 
Enclosures ” by J. Miedzinski, price 24s, describes various 
methods of testing and gives the information on the 
properties of insertion loss required to appreciate the 
advantages and limitations of the individual methods and 
the significance of the measurement results. Particular 
stress is placed on the dependence of insertion loss, as 
measured practically, on the details of experimental 
arrangements as well as on the test frequency and the 
construction of the enclosure. This is illustrated -by 
many examples. , 
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Abstracts of the four papers and the lecture-demonstration presented at the 
British Electrical Power Convention appeared in last week’s issue. 
In the following pages we give a report of the discussions on these papers 


Nuclear Power Stations 


Discussion on the Paper by Messrs. F. H. S. Brown and J. Henderson 


Te first speaker in the discussion on the paper 
“Progress on the First Nuclear Power Stations” was 
Mr. E. W. E. Wheatcroft (Merz & McLellan) who said 
that the achievements recorded by the authors warranted 
what the Prime Minister had called “a little toot on the 
British trumpet.” The four nuclear power stations 
described represented an output of 1,400 MW. Whether 
or not they would be economic compared with coal-fired 
stations was not really relevant, however relevant it might 
be later for the subsequent nuclear programme, because 
what was important at this stage was to gain experience. 
The whole future of gas-cooled stations depended on the 
integrity of the design of the pressure vessel, and their 
operational availability on the design of the fuel-handling 
gear. 


Reactor Construction 


At Chapelcross the first reactor had been in operation 
for some time, and the second had just been handed over. 
This had been a multi-contract station and very consider- 
able progressing and programming had been necessary. 
It was unique so far in that all four reactors were being 
built simultaneously with a timing of four months apart. 
The reactor construction time governed the total con- 
struction time, but in their experience it was the reactor 
internals—the graphite core and so on—rather than the 
biological shield which set the limit. The pressure vessel 
was a critical item, and a comparison of methods of con- 
struction was of interest. Their own experience suggested 


Messrs. F. H. S. Brown and J. Henderson 





that prefabrication gave more scope for making up lost 
time, since work could be done on several parts of the 
pressure vessel simultaneously, and more time could be 
allowed for the reactor top dome. 

Apparently, in future, the base load might be com- 
pletely borne by nuclear power stations and later it would 
be necessary to build two-shift stations, which might be 
coal-fired stations. This might mean reversing the trend 
which had prevailed for the last thirty years or more, 
during which the efficiency of coal-fired stations had 
continuously increased. 


Complex Tenders 


Mr. F. M. Greenlees (United Kingdom Atomic Energy 
Authority), referring to the collaboration of the Authority 
in the assessment of tenders for the four statfons, said 
that it took more than sixty engineers and physicists 
already experienced in nuclear reactors about six weeks 
to assess the nuclear portion of four composite tenders 
for any particular site. The authors said that their paper 
was concerned with past history, but that history had 
been remarkable. The construction of the four stations 
had begun within eighteen months of the first Calder Hall 
reactor going critical. The four groups had submitted 
their tenders for completely new designs of power- 
producing reactors within about eighteen months of the 
issue of the White Paper on the nuclear power programme. 
With regard to the siting of the stations, a point to be 
noted was the complete freedom from the need for them 
to be associated with railways. 

It was important that a correct impression should be 
obtained of the diversity of thought which was manifest 
in the first four designs for nuclear stations, particularly 
in respect of their reactors. The Atomic Energy Authority 
took the view that uniformity in the design approach to 
these rapidly developing engineering techniques would 
not be a good thing. It was only by stimulating, within 
the main functional design parameters, adequate freedom 
in design and development that it would be possible to 
obtain the best results and maintain the leading position 
of this country in the field of power-producing reactors. 

Dr. A. T. Bowden (C. A. Parsons & Co.) said he had 
hoped that the authors would raise controversial tech- 
nical issues. While England had been neutral in this 
matter, Scotland had been more daring and had provided 
some scope for technical discussion. The reasons given 
for the selection of a bottom charge and discharge system 
at the Scottish station were no doubt valid, but the 
benefits were derived from using a separately supported 
as opposed to a stacked design, and the costs due to 
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An attentive and amused audience at one of the sessions 


increased height and the necessary double access from 
both ends of the channels were a heavy price to pay. 

The use of a d.c. drive, which was possible only with 
the relatively low-speed radial circulator, raised the 
question of brush life and commutator trouble. Its 
incorporation in the steam-raising unit was not necessarily 
economical, since the space occupied meant an extension 
to the height of the steam-raising units. As regarded 
flexibility and ease of maintenance, the system seemed to 
compare unfavourably with that adopted at Bradwell and 
Hinkley Point. 

Mr. Wootton (G.E.C.) said that they had tried in their 
design to adopt a philosophy of flexibility. In 1955-56, 
the art—it was better to call. it an art—had been in rather 
an uncertain state, and there had been many eventualities 
to be guarded against about which they had not been 
clear at that time. That had led them to line the inside 
of the reactor with a comparatively thin steel shell, which 
kept the hot gas away from the top of the pressure vessel 
proper and so gave them freedom in the choice of the 
steel for the pressure vessel and relieved them of worry 
about creep at the top of the sphere, while giving the 
facility to change the gas temperature, should this be 
necessary later in the design, without having repercussions 
on heavy engineering work. 

Another feature, which had been introduced to give 
flexibility, was to charge the reactor from the bottom. 
This gave access to top and bottom and had certain 
advantages. He agreed that these advantages had to be 
paid for, and it was too early to say whether they were 
worth paying for. No reactor had yet been operated 
with on-load charge and discharge. Up to the present 
they had not had good reason to want access to the bottom 
of the channels as well as to the top, but they might wish 
to have it before the station was finally completed. If 
they were proved wrong, what they had done could be 
regarded as having been a measure of insurance. 

Mr. L. Rotherham (C.E.G.B.), who proposed a vote 
of thanks to the authors, said that congratulations were 


due to all those associated with the construction of the 
stations, but they must recognise that the end of con- 
struction would not be the end of their worries in this 
field, and that there would be many at present unsolved 
problems to be dealt with by operating and technical staff. 


“PRIORITY NO. 1” 


OPENING the discussion on the paper entitled “ Priority 
No. 1” by Mr. A. N. Irens, Mr. S. F. Steward (B.E.A.M.A.) 
said that in recent years under Mr. Irens’s chairmanship, 
the South Western Board had made a striking contribu- 
tion to the well-being of the West Country. Since 1948 
they had increased their electricity sales threefold, had 
added a quarter of a million new consumers and trebled 
the number of farms supplied. A major factor in their 
success, which had converted an initial loss of £100,000 
into a profit of about £500,000, had been their outstand- 
ing success in selling domestic appliances. Their annual 
sales were about £4-8 per consumer, and their figure for 
cooker sales, at 36 per 1,000 consumers, was the highest 
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for any Board, while their figure for storage water heaters 
was about twice that of any other Board. 

The supply industry as a whole had served the manu- 
facturing industry well, and their partnership afforded an 
example of private enterprise and public enterprise join- 
ing together to achieve success. The modern electric 
cooker provided a standard by which all other cookers 
were judged. In 1949 many electric cookers looked like 
converted gas cookers, but today the gas cooker, to be 
successful, had to look as much like an electric cooker 
as possible. In 1949 the spin dryer was unknown; now 
about half-a-million were in service, and about a quarter- 
of-a-million were produced every year. 

Encouraging though the figures were, they were not 
good enough. It was instructive to look at the proportion 
of consumers who were not getting the full benefit from 
electricity. Out of every 100 consumers 71 had no 
cooker, 69 no water heater, 74 no washing machine and 
90 no electric refrigerator. Recognising the growing 
importance of the domestic side of the industry 
B.E.A.M.A. had set up a separate Domestic Division. 


Experience with Block Storage Heaters 


Mr. A. N. East (Electricity Council), referring to Mr. 
Irens’s favourable mention of block storage heaters for 
domestic premises, said that the Eastern Electricity Board 
had invited him to be a “ guinea pig ” and had installed 
a 15 kW block storage heater in his kitchen. The kitchen 
was 12ft by roft by 84ft high, with only one outside wall. 
The Board had put in a time switch with a thermostat 
set at 65 deg F and a meter, and he had used a maximum 
and minimum thermometer. The heater had been 
installed in November, 1957, and operated from 11.30 
p.m. to 6.30 a.m. From November to February the 
kitchen temperature at 8 a.m. had never been more than 
62 deg F and by mid-day had gone down to about §0 deg. 


Before the annual dinner. 
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In February the Board decided to change the heater for 
a 2 kW unit, but that seemed to have even less effect, 
and was removed in April. In November, 1958, they 
put in another 2 kW unit with damper control. With 
this the temperature at 8 a.m. never exceeded 60 deg F. 
In January last, therefore, he had gone back to a coke- 
fired boiler. It was not the slightest good selling a 
device to the consumer if it did not work. 

Mr. Forbes Jackson (Southern Electricity Board), 
dealing with the question of the number of sockets per 
room, said that Mr. Irens quoted some figures which 
added up to 32 sockets for a three-bedroom house. 
Presumably that referred to the kind of house which 
people had built for them, where cost was not a major 
consideration, but 90 per cent or more of the houses in 
this country today were built by local authorities or small 
builders developing private estates, and most of them had 
three bedrooms, a living room and kitchen. In Post- 
War Building Study No. 11, for a house of less than 
1,000 sq ft, a minimum of 14 sockets had been recom- 
mended, and this had been endorsed by the Ministry 
and included in their Housing Manual as a guide to local 
authorities. The L.C.C. had adopted that standard, but 
generally in the country the standard seemed to be one 
socket per room. Surprisingly, that standard seemed to 
have originated from the Area Boards. The Boards and 
the Central Authority had agreed with the local govern- 
ment authorities to provide what was in many cases a free 
service to new estates if there was the minimum of one 
socket per room. That had been a bad bargain, because 
no local authority or private builder today would dare 
to build a house with less than one socket per room and 
it would have been easy to insist on the. standard laid 
down in the Housing Manual. He hoped an end would 
be put very quickly to this agreement. It would be 
possible to double the number of sockets in a house by 
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putting in twin instead of single sockets at a cost of 
8s or gs for each additional point. 

Mr. J. K. Webb (LE.E.) emphasised the importance 
of the adoption of new techniques such as data processing 
by computers, and finding the best way of disseminating 
technical information. The average engineer was becom- 
ing increasingly embarrassed by the difficulty of coping 
with the ever-increasing spate of technical literature. 


Load Factor Problem 


Mr. D. P. Sayers (C.E.G.B.) pointed out that the load 
factor of the Generating Board’s plant today was lower 
than it had been ten years ago. It was true that at that 
time it had been boosted artificially to some extent by 
load shedding, and that spot readings were affected by 
temperature conditions, but the fact remained that today 
the annual load factor on their plant was less than 50 per 
cent. It seemed that it might be difficult to maintain 
the present figure, notwithstanding the efforts that were 
being made, particularly in the domestic field. The 
constant pressure for shorter working hours was likely to 
have an effect. The industry must seek a new approach 
to the problem. It must look for large new loads, 
particularly in the electro-chemical and metallurgical 
fields, where some form of controlled demand was 
feasible. With large new developments some form of 
demand curtailment or storage process time could be 
built into the plant at the outset and accepted as part 
of the operating regime. The last 1,000 MW of national 
maximum demand occurred on a very few hours during 
the winter, so that it should be possible with only a small 
loss of production time to ensure that this additional load 
was kept off the peak. 

Mr. E. A. Logan (Southern Electricity Board) said that 
an economic journal had recently published figures 
showing an absolute correlation between the total of 
capital investment in industry as a whole and the amount 
of electrical output, giving a clear indication of the way 
in which electrical output and the demands of the country 
kept in step. A shorter working day in industry should 
increase the possibilities of double-shift working, which 
in turn would lead to an improved load factor. 

Mr. O. W. Humphreys (G.E.C.), referring to Mr. 
East’s comments, said that when modernising the heating 
of his house some colleagues who were interested in the 
block type of storage heater suggested that he should 
use it. He felt that it might not have the flexibility 
required, and he realised that a 15 kW block storage 
heater would give an average output of only 500 W if 
used on circuit for only eight hours during the night. 
That was often overlooked, and might be the fault of 
the manufacturer for rating such a heater as a 13 kW 
heater. Ina cold winter a number of such heaters would 
be required, and they were rather large. 

He had felt that the bricks of which the house was 
built might not provide a bad storage system, and so he 
had set to work to heat the house on a compromise 
storage system, leaving himself free to use electricity 
during the day, but using as much as possible at night. 
He had bought a number of thermostatically-controlled 
convectors and installed them about the house, and also 
had one or two older types, not thermostatically con- 
trolled but with dual-heat control, giving 750 or 1,500 W. 
He decided to use one of these in the kitchen. He had 
all the windows sealed, but installed two butterfly valves 
with an extractor fan to use when required. He arranged 
for his time switch to work at times adapted to the pre- 
vailing atmospheric and climatic conditions. 

He reckoned that he would need three storage heaters 
in the kitchen to cope with severe winter conditions. 
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His 13 kW convector had about the dimensions of one 
of the storage heaters, and he had the choice of 750 W 
at night only, 750 W throughout the twenty-four hours, 
1,500 W at night and 750 W during the day, or 1,500 W 
all the time. Ringing the changes on those alternatives, 
the temperature in the kitchen had not varied outside 
the limits of 58 and 62 deg F throughout the whole of the 
winter. 

Alderman W. J. Bennett (Eastern Electricity Consulta- 
tive Council) suggested that block heaters had not been 
designed for domestic premises and it was a disservice to 
them to seek to use them for purposes for which they 
had not been intended. He occupied a three-bedroom 
parlour-type house, and two years ago had gone over to 
all-electric heating. In the first year his total bill was 
£52, and in the second year £56 for complete heating © 
throughout the house, which was occupied by three adults. 
He was interested in one of the new towns, in which 
there was to be a fifteen-storey block of flats, all-electric, 
with floor heating. The domestic load factor for the 
country as a whole was a most remarkable one, being of 
the order of 65-70 per cent. In the case of many old 
housing estates the network had become completely out 
of date, and the problem today was the overloading of 
local networks, rather than h.v. lines. It was necessary 
to break up these old systems and put in many more 
substations. 

Mr. C. A. Fuller-Shapcott (B.E.A.M.A.) said that there 
was a great deal more to be done. On a recent visit to 
an American manufacturer of electrical goods, he found 
that this man’s home did not contain a vacuum cleaner, 
but was wholly free from dust; there was an electrostatic 
dust precipitator in the cellar, and a slight pressure of 
air in the house, so that the unclean air was drawn into 
the cellar, cleaned, and recirculated. In one of the 
rooms the whole of one wall consisted of glass which, 
on pressing a button, was lowered into the rock on which 
the house was built and replaced by a fine-mesh gauze 
screen. That showed some of the things electricity 
could do to make life more comfortable. 

Alderman Mrs. M. M. Ashdown (Electricity Council) 
said that her husband had recently bought her a new 
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electric cooker. She herself would never have chosen it. 
There were many women’s organisations that could be 
consulted by the makers, and it would pay them to go 
to these organisations to find out their complaints and 
get their suggestions. 

Alderman J. W. Perkins (South Eastern Consultative 
Council) asked whether sufficient was being done to 
educate and train those members of the staffs of Boards 
who were primarily concerned with contact with the 
consumer and with the sale of electricity and the devices 
which used it. 

Mr. J. B. Scott (Crompton Parkinson), pointing to the 
need for investment in electricity now, said that when he 
had bought a house ten years ago he had found that the 
voltage was completely outside the statutory limits, and 
on complaining to the South Eastern Electricity Board 
had been told that they were short of money and could 
not put in new cables and transformers. Three years 
ago, when his central heating system had to be renewed, 
he had got into touch with the Electricity Board, the 
Gas Board and the Shell Company, who all put forward 
very good proposals. He would have liked to be all- 
electric, but central heating by electricity appeared to 
be completely hopeless. Solid fuel was the cheapest, 
followed by oil and then gas. He had had enough of 
solid fuel and did not want to buy foreign oil, so he had 
adopted gas. It was of no use the electricity supply 
industry running down the gas industry until it could 
compete with it in heating. 

Mr. W. S. Elliott (I.E.E.) complained that when moving 
from the area of the South Eastern Board, at 240 V, to 
the area of the South Western Board, he had found that 
for the small house which he intended to occupy 
temporarily the voltage would be 200, but when he moved 
to another house in the same area he would be back on 
240 V. Each change meant very considerable inconveni- 
ence and expense. 

Mr. G. A. P. Jewiss (B.E.A.M.A.) suggested that 
Electricity Boards would be well advised to carry out 
experiments on the dissipation of heat through the walls 
of a house. 

Mr. H. D. B. Wood (Eastern Electricity Board) said 
that a public enterprise could succeed only by making a 
commercial success of its job, and this meant selling the 
undertaking as much as selling the product. In recent 
years the supply industry had perhaps been more 
successful in selling its product than in selling itself. He 
emphasised the growing importance of good consumer 
service and maintenance. The time had come to base 
their terms for supplies to new housing estates on 
adequate wiring. He believed that there was scope for 
the use of portable storage heating for houses. Block 
storage heaters had done a first-class job in commerce 
and industry, but the public would not consider them 
for domestic use, mainly on the grounds of appearance. 

Mr. Irens replied to the discussion, and a vote of 
thanks, proposed by Miss Mary George, director of the 
Electrical Association for Women, was carried by 
acclamation. 


INSTALLATION ENGINEERING 
AND INSPECTION 


The papers by Mr. C. C. Hyams (“ The Scope of 
Installation Engineering”) and Mr. E. J. Sutton (“ The 
National Inspection Council for Electrical Installation 
Contracting ”) were discussed jointly. Mr. C. T. Melling 
(Electricity Council; chairman, National Inspection 
Council) referred to the growing demand for electricity 
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and to the desire to “ keep up with the Joneses.” The 
Joneses, he said, had invested in a refrigerator, a washing 
machine and a spin dryer; the Robinsons had gone 
further and installed floor heating, and in future might 
use thermal block storage heating, in spite of the gloomy 
prognostications of a speaker that morning, which were 
probably generalisations based on inadequate data. The 
Browns were going still further and having a proper 
installation, with adequate points in all the rooms. If 
everybody wanted to follow the Joneses, the Robinsons 


and the Browns the electrical industry would have to’ 


devise more and better appliances and better wiring 
installations. 

This country was fortunate in its electrical contractors, 
most of whom did very sound work. The makers of 
appliances produced very satisfactory appliances. The 
need for absolute reliability, however, had led to the 
formation of the National Inspection Council. There 
were no limits on the number or type of contractors 
coming to the Council for enrolment; the only limitation 
was the quality of their work and the way in which they 
could carry it out and maintain it. It had been suggested 
recently that there should be a National Approvals Board 
for appliances. In this respect a great deal of work had 
been done. There had been for many years an E.D.A.- 
B.S.I. Committee which had weeded out the poorer 
appliances and improved standards, and the Area Boards 
had lists of appliances approved after rigorous tests. In 
the near future the supply industry would be taking a 
further step forward in anticipation of a National 
Approvals Board. 

Mr. E. J. Davies (B.E.A.M.A.) said that recently he 
had visited a large part of the United States and had seen 
many electrical installations in private dwellings, from 
the smallest to the largest. Even the smallest were wired 
with ample power and lighting points. All rooms had 
a minimum of one twin socket unit on each wall at a 
height of 3ft 6in, and the lighting points were well 
arranged; in no instance did he see a centre pendant 
lighting fitting. In this country, he felt, provision 
should be made in the ring main for twin 13 A sockets at 
reasonable distances, with sufficient traps for subsequent 
additions to be made when required. Supply authorities 
might well introduce off-peak tariffs for domestic con- 
sumers to meet the competition of oil heating aided by 
the introduction of block storage heaters, which could 
be made attractive in design and practical in use. Finally, 
he pleaded for a greater introduction of air conditioning 
in hotels and public buildings. 

Mr. J. F. St.G. Shaw (Association of Consulting 
Engineers) congratulated the National Inspection Council 
on the great improvement in standards which had resulted 
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from voluntary action, and suggested that the next step 
should be for the contractors to impose on themselves 
conditions which they frequently accepted in contracts 
for large installations, and particularly the obligation to 
stand by the installation for a period of twelve months. 

Mr. E. E. Hutchings (E.R.A.) emphasised the impor- 
tance of the contribution made by research to installation 
work and codes of practice on the subject, and the need 
to invest in research in this subject. Mr. Irens suggested 
that it was doubtful whether enough punch was put into 
research. More power would be given to the punch if 
there were greater willingness to invest in research not 
only in the supply and manufacturing industries but also 
among electrical contractors. 

Mr. S. J. Emerson (H.M. Senior Electrical Inspector 
of Factories), who described electricity as the safest form 
of industrial and domestic power, expressed surprise that 
neither paper referred to the two great Acts which were 
relevant to the subject, that of 1901, under which the 
original code of electricity regulations had been drafted, 
and the Petroleum Act of 1928. Last year there had been 
only sixty-five fatal accidents, and half of those could 
have been avoided if after switching off portable apparatus 
the plug had been pulled out. That showed what 
magnificent work was done by the wiring contractors. 
If what Mr. Sutton said about loop resistance were 
carried out, it would have prevented another twenty or 
thirty accidents. That left only two or three fatal 
accidents due to bad installation work. He had been 
born in an old house which had one of the original 
installations put in in 1888 with brass tube and single 
wire. It was as good today as when it had been put in. 
They ought to keep their good old wiring. The moment 
a man came to make sure that it was all right he ended 
by finding that it was not, because he disturbed it and 
that caused trouble. 

Miss Mary George (director, E.A.W.) said that many 
householders agreed that their houses should be re-wired, 
but said that they could not afford the {100 or more 
which it would cost; yet in many cases they would recently 
have acquired a television set, a washing machine or a 
refrigerator which cost almost as much. The difference 
was that they had acquired them on easy credit terms. 
Serious consideration should be given by the contracting 
interests and the N.LC. to the possibility of offering easy 
credit terms for major house wiring work. This had 
been a great success in the United States. To provide 
hire-purchase terms for house wiring would be a real 
service to the owners of old houses with worn-out or 
inadequate wiring installations. 

Owing to lack of time, a number of would-be speakers 
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were asked to make written contributions, and it was 
intimated that the authors would reply in writing. 

Lord Citrine, proposing a vote of thanks to the authors, 
recalled that he had started his working life at the age of 
15 with an electrical installation contractor, receiving no 
remuneration for the first six months and thereafter half- 
a-crown a week. The conception in those days had been 
that the newcomer would learn his trade by boiling the 
water for the men’s tea and sweeping out the workshop. 
He recalled Gilbert’s First Lord of the Admiralty (H.M.S. 
Pinafore) who had begun life as an office boy, “ polishing 
the handle of the big front door.” It was a most 
encouraging sign that the whole industry was now con- 
vinced that one of the ways of protecting the consumer 
was adequate inspection, but no one should be deluded 
from reading the papers into believing that adequate 
inspection was yet possible. He did not see how fourteen 
inspectors could possibly cope with the work, but no 
doubt that inadequacy would be remedied in the years 
to come. The man to be watched was the non-approved 
contractor. It was easy for such people to undercut 
reputable contractors, and there lay the main source of 
public danger in installation work. 


Concluding Sessions 


The impact of lighting upon daily life was the theme 
of an interesting lecture-demonstration given by Mr. 
O. W. Humphreys at the Thursday morning session (a 
summary of the lecture appeared on page 1041 of last 
week’s issue) and in the evening the annual Convention 
dinner was held. Apart from the annual general meeting, 
Friday morning’ was devoted to the “ Electrical Forum.” 
We regret that the reports of the annual dinner and Forum 
are unavoidably held over until next week owing to 
printing difficulties arising from the present dispute. 


ENGINEERING STANDARDS CONFERENCE 


THE fifth annual conference of engineers responsible 
for standards was held in London on 4th June. The 
conference was attended by some 240 delegates and was 
sponsored by the Institution of Production Engineers and 
the British Standards Institution. The chairman of the 
conference, Mr. H. A. R. Binney, C.B., director of the 
B.S.L, introduced Lord Halsbury, who gave the opening 
address. 

Lord Halsbury emphasised that there was always a 
spontaneous drive for non-uniformity rather than for 
standardisation. Variety would always emerge, if allowed, 
so that the price of standardisation was perpetual effort. 
The need for standards in manufacturing works must 
always be encouraged by the management. It was no 
good asking people to keep an eye on standards; someone 
had to be responsible. 

The draft of a booklet intended for firms about to set 
up a standards department was discussed after an intro- 
duction by Mr. S. T. Robinson. It is hoped that this 
booklet will be published shortly. 

A report by the B.S.I. on significant trends in recent 
standards work was given by Mr. H. A. R. Binney and 
Mr. G. Weston. One of the main trends, it was stated, 
was the increasing range of international negotiation and 
discussion and its impact on our national standards. 
This was followed by a report by the Institution of 
Production Engineers on the work of the Standards 
Committee the terms of reference of which include the 
appointment of representatives to B.S.I. Committees and 
the putting forward for consideration of members’ 
suggestions for standardisation. 
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Engineering in Europe 


ABSTRACTS FROM FOREIGN TECHNICAL JOURNALS 


Tae surge conditions on a transformer with protection 
by some kind of surge divertor (spark gap, Torok tube 
or auto-valve divertor, etc.), placed at a certain distance 
from the protected object, was investigated. The pro- 
tective distance of the device was determined analytically. 
It was also established how much effect reflected surge 
waves could have on the voltage curve of the divertor 
prior to its breakdown, and on the curve and distribution 
of the surge voltages in the protected object. Basically, 
the divertor should be erected in close proximity to the 
object protected, since the surge voltages may otherwise 
be increased by reflection beyond the insulation level of 
the protected object. 

The protected distance depends above all on the 
difference between the permissible voltage on the object 
and the breakdown or residual voltage of the divertor, 
and then on the steepness of the wave front and also on 
the surge capacitance of the object. Spark gaps and 
Torok tubes may be placed further away from the object, 
if this has a considerable capacitance, but the distance 
must be chosen considering that the surge curve of the 
divertor and the breakdown time of the device must not 
be affected by waves reflected on a small impedance of 
the object. The theoretical results were checked on a 
model of the transient phenomena, and the effects of 
the divertor grounding resistance and inductance, the 
attenuation and capacitance of the divertor were also 
investigated. Results obtained for divertors and spark 
gaps are graphed.—* The Protective Distance of Surge 
Divertors,” J. Jirku, Elektrotech. Obzor, Vol. 47, No. 11, 
Pp. 565-572, 1958, in Czech. 


D.C. Cable Fields 


In calculations connected with the insulation of h.v. 
d.c. cables and apparatus, the deflection of the field 
distribution in the thickness of the insulation due to space 
charges must be considered. Experimental investiga- 
tions of d.c. cables have shown that considerable increases 
of the field strength are caused thereby near the con- 
ductor and the sheath, whereas the field strength through- 
out the insulation falls. The concentration of the space 
charge near conductor and sheath increases further with 
higher voltages, and this makes the anomalous field 
distribution even more marked. For negative polarity 
of conductor and sheath the maximum concentration of 
the space charges near conductor and sheath is higher 
than for positive polarity, corresponding to the well- 
known fact that dielectric strength is lower at negative 
than at positive polarities. 

General expressions for calculating the field strength 
for given space charge distributions are presented, which 
may be used for calculating and designing d.c. insulation 
for h.v. cables and apparatus. If the distribution of the 
space charges is about the same as that found experi- 
mentally, the higher values of the field strength will reach 
about a fifth of the thickness of the insulation from the 
conductor and the sheath, respectively, into the insula- 


Readers who require accurate full translations of any of the 
articles abstracted in this section can be put into touch with the 
translators who will supply them at current rates.—Editors, 
Electrical Review. 


tion. The experimental and analytical methods described 
may be used for cables at service temperatures, but it has 
to be considered that the function f(x) of the “ ideal ” 
potential distribution in this case indicates the potential 
values calculated, taking into account the variation of the 
conductivity of the layers of the insulation under the 
influence of the loading. —“ The Electric Field of a D.C. 
Cable,” M. N. Bronguleeva, Elektrichestvo, No. 3, 
pp. 78-82, 1959, in Russian. 


H.V. Circuit-Breaker Testing 


The authors designed a synthetic testing circuit in 
which the breaking capacity of h.v. circuit-breakers can 
be tested in automatic reclosing cycles. Owing to the 
complicated problem of such tests, only breakers tested 
previously for the full value of the breaking current at 
the given recovery voltage are subjected to the reclosing 
test. The first clearance of the reclosing cycle may be 
carried out at reduced voltage, but with the full current, 
and the duration of arcing must be the same as in clearing 
at the full voltage. The reclosing must take place at the 
rated voltage and with the same current as in the system, 
including its initial gradient. The re-opening of the 
circuit-breaker, also carried out in a synthetic circuit, 
must agan simulate the actual system conditions as to 
voltage, capacitance and inductance, so that the current 
amplitude is decreasing only slowly during the repeated 
closing operations. 

The installation described comprises two circuits tuned 
to the 50 c/s frequency, one of which enables the first 
breaking operation to be carried out, the second providing 
the making and breaking currents for the second and 
third operations. A third LC circuit tuned to a frequency 
several times higher than 50 c/s, provides the high 
voltage for the last two operations. There is the widest 
range of possible relations between the making and 
recovery voltages. The comprehensive tests reported 
show that the installation actually solves the problem of 
testing circuit-breakers in automatic reclosing operations 
in every respect.— Synthetic Method of H.V. Circuit- 
Breaker Testing,” V. V. Kaplan, V. M. Nashatyr and 
V. L. Ivanov, Elektrichestvo, No. 11, pp. 29-35, 1958, in 
Russian. 


International Plasties Exhibition 


OVER 300 British and overseas exhibitors will display 
plastics products and the plastics raw materials, 
machinery, dies and services for their manufacture and 
processing in all industries using plastics, at the Inter- 
national Plastics Exhibition and Convention organised by 
British Plastics. The exhibition, which will occupy an 
area of 276,000 sq ft in the Grand, National and Empire 
Halls at Olympia, London, will be opened at noon on 
Wednesday, 17th June,: by the Paymaster General, the 
Rt. Hon. Reginald Maudling, and will be open from 
IO a.m. to 6 p.m. daily until 27th June. On Wednesday 
and Thursday, 24th and 25th June, it will, however, 
remain open until 8 p.m. 
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Recruitment of Professional 
Electrical Engineers 


By K. L. STRETCH, M.A.(Cantab.), LL.B.(Lond.), M.I.C.E., A.M.I.Mech.E., A.M.I.E.E. 


The rate at which professional electrical engineers are recruited into industry is 
at present inadequate. The author feels that the 1953 examination regulations of 
the Institution of Electrical Engineers will cause this rate to be depressed and 
make it impossible to fill the gap between the number of men available and the 
number required. Although no lowering of the Institution’s professional standards 
is suggested, the author considers that something should be done to correct the 
serious harm which can be caused by prematurely raising examination standards 


Anyone who has had experience of the difficulties 
involved in building up the engineering facilities which 
are essential for the survival, let alone the success, of 
our key power industries, will be concerned, though not 
surprised, at the grim figures published by Mr. G. S. C. 
Lucas,' in the 1.£.E. fournal for March. Obviously, 
there is an urgent need for reconsideration of present 
Institution policy in the interests of the profession and 
the country which it serves. The position is even more 
serious than Mr. Lucas allows, as while the present rate 
of recruitment is shown to be inadequate it will be 
depressed even further as the results of the 1953 
Examinations Regulations make themselves felt, and 
make it impossible to fill the gap shown in his Fig. 4 
from his sources (c) and (d). 

Increasing the output of engineers fast enough to 
enable us to maintain our competitive position in the 
world would, in any circumstances, have been difficult 
and costly. The attempt (in the 1953 Regulations) to 
raise the theoretical standards demanded to an unreason- 
able degree, before the educational system is capable of 
meeting the demand, has made it impossible. More- 
over, the following factors, which should have weighed 
decisively against such a drastic change of policy, have 
not been adequately considered. 


Over-Emphasis on Theoretical Qualifications 


The 1953 Regulations put an undue emphasis (for a 
professional institution) on purely theoretical qualifica- 
tions so that, as Mr. Goldup* has very rightly observed, 
“the part-time route for qualification has become 
excessively arduous.” Particularly in a profession such 
as engineering, where practical experience is just as 
essential as theoretical knowledge, there is neither sense 
nor equity in making an appropriate and time-honoured 
path to professional status impossible, by placing an 
excessive theoretical burden on the ability and enthusiasm 
of potential candidates. Too much influence is exerted 
in these matters by educationalists, specialists in particular 
branches of engineering and research managers: there 
are many professional engineers who will never, through- 
out long and responsible careers, need the degree of 
theoretical knowledge now being demanded. A far 
better example to follow to strengthen the Institution 
a Lucas, G. $. Cc. “« Recruitment of Professional Electrical Engineers.” 
Journal of I.E.E., March, 1959, Pp. 135- ¢ 

* Goldup, T. E. “Professional Qualification—Entry to the I.E.E. 
Through the National Certificate Scheme.” Electrical Review, 19th July, 
1957, 161 (3), p. 100. 


examination would have been that of the Institution of 
Civil Engineers’ Professional Interview (the old Section 
C), where the emphasis is not so much on the candidate’s 
theoretical and examination-answering skill as on his 
record and ability to apply sound basic principles 
effectively in his professional duties. 

The Institution’s efforts to expand the facilities for 
training engineers by the degree and diploma systems 
are well worth supporting and, if a potential engineer 
can be channelled through them, they are much better 
methods of training than part-time courses; but to change 
the Regulations long before the alternative systems are 
in full operation is unfair to the large number of potential 
engineers who are thereby debarred from following their 
chosen profession, or of ‘attaining full status in it. To 
have imagined that such an educational revolution could 
have been achieved between 1953 and 1958 betrays an 
ingenuousness or intemperance inappropriate to a senior 
professional body. If, alternatively, any idea ever existed 
that such a course would have been an effective lever for 
speeding the change, it has clearly failed; and where the 
professional prospects of many unrepresented novices to 
the profession are involved, it is doubtful if such tactics 
are ever ethically justified. 

Even if much greater full-time educational resources 
were available it is doubtful if they will ever achieve 
even 90 per cent success in channelling all potential 
engineers into the preferred courses. Apart from the 
fact that the country cannot afford to lose the professional 
services of the remaining 10 per cent or more of 
potential engineers in the interests of administrative con- 
venience or educational fashion, the late developer and 
the lad who has a try at some other line before finding 
his true vocation are by no means the least valuable and 
effective engineers. It does not profit, therefore, either 
the profession or the country to erect such barriers that 
these men are discouraged and effectively barred from 
following a part-time route to their legitimate goal. It 
is just as important that the Institution should be open 
to all engineers with suitable theoretical knowledge 
and practical experience (whether acquired through an 
approved channel or not) as that it should be closed to 
those without such qualifications; and the Institution’s 
own Examination Regulations should be a means of 
assessing the end product, not of enforcing the means of 
reaching it. 

For these reasons the 1953 Regulations were neither 
timely nor appropriate. Their effect will be to further 





1094 


delay the time when electrical engineering will be able 
to meet the minimum essential demands of the country 
for our professional services; and some of the effects of 
this failure, and of the suggested palliatives, are likely to 
have serious repercussions on the well-being of the pro- 
fession itself. These merit some attention. 

There will be a serious set-back to the recruiting efforts 
of the profession. We are already facing more difficulties 
than those members associated with the large, highly 
organised electrical manufacturing concerns realise. The 
lack of facilities in many parts of the country and the 
set-backs which many students experience in their 
theoretical training due to moves which, while necessary 
for their growth in practical knowledge and experience, 
often upset part-time courses, already greatly discourage 
many potentially good engineers. These adverse factors 
are now being multiplied. Moreover, as stories of their 
difficulties and disillusionment drift back into the schools, 
many potential engineers who could make a valuable 
contribution to the profession without any claim to 
theoretical brilliance, will be encouraged to turn to 
‘professions which do not inflict such rigid class barriers 
to a man’s potential “ ceiling ” so early in his career. 


Retrograde Step 


The suggestion of deliberately restricting qualified 
engineers to those jobs which require their full specialist 
qualifications is most retrograde and will have a debasing 
effect on the influence and standing of the profession. 
So far from this being desirable, it is essential that our 
numbers should be expanded even further so that there 
is a surplus of engineers for taking more jobs on the less 
technical sides of industry, such as general management 
and administration. Until this position is reached the 
engineer will fail to have the influence and authority he 
deserves and expects. He will only have himself to 
blame if the illusion persists that he is a specialist unfitted 
for the senior policy-making positions in any organisation 
by the narrowness of his outlook and training. But such 
a position is inevitable if engineers are tied down too long 
in their careers to courses, dictated by their professional 
Institution’s entry requirements, which prevent them 
from diverting energy and enterprise to widening their 
experience and interests. Engineers would do well to 
consider the influence exerted on behalf of the legal and 
accounting professions by their large surplus of trained 
men who are free to fill responsible administrative posts. 
No such surplus of engineers exists, and any who would 
venture to branch out are constrained by the damaging 
effect such behaviour may have on their standing within 
their own profession. 

To ask “technicians” to perform the functions of 
professional men because administrative difficulties 
prevent them qualifying fully does not protect the 
standards of the profession, it only damages its structure. 
It is worth considering whether the “ mere mechanics ” 
who formed the Institution of Mechanical Engineers were 
indeed so markedly inferior to the Civil Engineers who 
rejected them before, within our own Institution, we 
cause a similar cleavage, and further fragmentation in 
the unnecessarily divided counsels and influence of the 
engineering profession. Mr. Lucas is indeed lucky if he 
has many of the routine jobs he indicates filled with fully 
qualified professional engineers. The experience of most 
other employers is that one has far too often to fill posts 
which demand that status with unqualified staff, even 
under the 1948 Regulations. 

Moreover, the desirability and wisdom of trying to 
create a special “ technician” class with distinct quali- 
fications is questionable. It already exists in the form 
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of those who have risen above the craftsmen’s ranks but 
failed to attain full professional status. This is a much 
better method of determining a man’s standing, as it is 
directly related to his own ability, than creating artificial 
and unnecessary class distinctions. 

Apart from the merits of the new Regulations, the 
method by which they have been introduced will aggravate 
the bitterness which they are generating. It is bad 
enough that a large number of potential engineers should 
be barred from reaching professional status by a change 
in educational fashion, rather than by any lack of calibre 
in the men themselves; but when they are still being 
encouraged to start courses in the hope of professional 
status at the end, which is in fact effectively barred, the 
Institution’s relations with large sectors of the industry 
and the public are being seriously damaged. It is 
interesting to note that the most recent pamphlet issued 
by the Ministry of Education to describe the present 
system of technical education and enlist support for it, 
“ Britain’s Future and Technical Education,” suggests 
that the H.N.C. route to professional qualifications is still 
open with the additional two years for endorsements. 
While the Institution is not directly responsible for such 
specific documents, it must exert considerable influence 
on the policy which is adopted; and it has by no 
means effectively and widely advertised its own true 
policy, which is to debar the time-honoured route to 
professional status from the shop floor to any potential 
engineers, unless they are marked out for such promotion 
at the apprentice stage . 

The writer would be the last to support any lowering 
of the Institution’s professional standards and would 
warmly welcome any improvement in the quality, rather 
than the time requirement or syllabus coverage, of our 
part-time educational system; but urgent steps are needed 
to correct the serious harm to the profession which the 
ill-timed attempt to raise them unreasonably by the 1953 
Regulations is going to produce. 





A.ET. Reorganisation 


FURTHER information on the reorganisation of Associ- 
ated Electrical Industries, Ltd., into some twelve product 
divisions was given by the company’s secretary, Mr. G. E. 
Walker, in a paper to the thirtieth National Cost Confer- 
ence of the Institute of Cost and Works Accountants in 
London last week. Two of the divisions, the turbine- 
generator and heavy plant, he said, were already in being 
and nine more would be at work in the next few months. 
These were the motor and control gear; switchgear; trans- 
former; electronic apparatus; cables; telecommunications; 
radio and electronic components; traction; and instrumen- 
tation divisions. 

Although divisions of A.E.I., they would be managed, 
Mr. Walker said, by either the British Thomson-Houston 
Co., Ltd., the Metropolitan-Vickers Electrical Co., Ltd., 
or Siemens Edison Swan Co., Ltd., which would remain 
in being as management companies. In this way the 
special skills and experience built up in the various sectors 
of the group wouid be retained and there would also be 
in these companies directors who were not preoccupied 
with the minutia of the daily running of the business, but 
who would have time to think ahead. The allocation of 
interests between the three management companies would 
become more tidy with future expansion. 

The chief reason for the change, according to Mr. 
Walker, was the Restrictive Trade Practices Act which made 
the old argument in favour of having separate and “ over- 
lapping” companies with competing design and sales staffs 
and a double set of manufacturing overheads no longer 
valid. This aspect of the working of the Act was one the 
politicians had not foreseen. 
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Manama ** B"’ power station 


POWER 
FROM 
NATURAL 
GAS 


Further Stage in the Electrification of Bahrain 


Tee official inauguration of Manama “ B ” gas turbine 
power station by the Ruler of Bahrain on 30th April 
marked a further step forward in the electrical develop- 
ment of the country which began in 1929 when a contract 
for a small power scheme was placed with Callender’s 
Cable & Construction Co., Ltd. The site chosen for the 
original 200 kW power house was on the coast of the 
Ras Rumman district of Manama, the capital, to facilitate 
the discharge of fuel brought by tankers from Abadan, 
for the rich oil deposits in this Persian Gulf State had 
not as yet been discovered. 

Additional plant was installed from time to time but 
in the first twenty years progress was comparatively slow; 
by the end of 1949 the number of consumers connected 
was 2,200 and the annual output 2 million kWh. In 
1952 the Government began to consider the extension 
of the supply—so far confined to Manama and Muharraq 
—to other towns and villages and a project was approved 
for the use of natural gas from the oilfields to generate 
electricity in a new power station. The first two 1,000 kW 
sets were brought into commission in 1955 and after 
initial difficulties had been overcome it was found possible 
to operate them on a dual fuel containing 7 per cent 
diesel oil and 93 per cent natural gas. 

On 8th February, 1956, an electricity supply was 
switched on at East Rifa’a, followed by extensions to 
other parts of the country, and by the end of last year 


the number of consumers connected had risen to 15,000. 
A total of 40-6 million kWh was generated in 1958 and 
the peak load amounted to 9,680 kW. The eventual aim 
is to electrify the whole State. Immediate plans include 
the provision of supplies to additional villages in the 
north and centre of Bahrain along the routes of high- 
voltage lines, and to certain villages on the west coast. 
From 1st January, 1958, the State Engineer’s Depart- 
ment was reorganised and renamed the Bahrain State 
Electricity Department, with an Electricity Board 
responsible for overall policy. 


Manama “ B ” Installation 


In a paper presented to the Middle East Joint Group 
of the Institutions of Civil, Mechanical and Electrical 
Engineers on 1st May, Mr. D. Brammer, Associate I.E.E., 
A.Amer.LE.E., engineer and manager, Bahrain State 
Electricity Department, gave some details of electricity 
supply in the State. He said that natural gas was supplied 
to Manama “ B ” power station by the Bahrain Petroleum 
Co. from gas wells with head pressures of some 1,200 
p.s.i., the gas having a calorific value of 1,275 B.Th.U/ 
cu ft. The present installation was designed for a gas 
consumption of 10 million cu ft per day. The station 
contained four National dual-fuel engines directly coupled 
to 1,000 kW alternators (supplied by the Brush Electrical 
Engineering Co., Ltd.) and two 6,100 kW gas turbine 


A™33 kV substation and, right, main || kV power station switchboard (Brush) 
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The plant installed consists of two 
Brown Boveri 6,100 kW gas turbines 
(in the foreground) and four | ,000 kW 
National /Brush dual-fuel engine sets 


generating sets (Brown 
Boveri). The generating 
voltage was 11 kV and the 
main switchboard was of the 
vertical metalclad type with 
compound-filled busbars. 
The switchgear was rated at 
275 MVA. A third gas tur- 
bine set was planned for com- 
missioning in April next year 
and the power station would 
be further extended to house 
a fourth set due for com- 
pletion in 1961. The engin- 
eering consultants were 
Messrs. Ewbank & Partners. The power station was 
built by the Arabian Construction & Maintenance Co., 
Ltd., and N. G. Bailey & Co. carried out the wiring and 
cable work. Since October last the Manama “A” 
station had been virtually shut down and it would in 
future be used as a substation. 

As an indication of the rate of electrical development, 
Mr. Brammer said that in the last ten years the number 
of consumers had increased by more than seven times. 
The population of Bahrain was about 152,000 and 
approximately half of the total premises in the State had 
now been connected. At the end of last year there were 
nearly 5,000 applicants for supp!ies awaiting connection, 
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representing a potential load of 6,362 kW. It was 
estimated that there were some 15,000 existing premises 
yet to be connected. 

The average load factor of the undertaking in the 
summer months of 1957 was 72-8 per cent and in the 
winter of that year it was 35-3 per cent; for the whole 
year the figure was 43-6 per cent. It was estimated that 
air-conditioning equipment was responsible for more than 
65 per cent of the summer peak load. To improve the 
winter load factor the use of electricity for water heating 
was being rapidly developed, but there was little scope 
for space heating in view of the generally high average 
temperature. 


Mobile Power Station for Russia 


A MOBILE power station incorporating a 1,250 kVA at 
o-8 power factor, 6-6 kV, three-phase, 50 c/s alternator 
driven at 1,500 r.p.m. through reduction gearing by a 
1,260 b.h.p. gas turbine has been supplied by Ruston & 
Hornsby, Ltd., for use in the U.S.S.R. The equipment, 
which is mounted on a specially constructed railway wagon, 
will be used as a power source for some isolated civil con- 
struction sites and for small towns temporarily cut off from 
electricity supplies due to severe climatic conditions. The 
gas turbine, the first British industrial turbine to be 
exported to Russia, burns either oil or natural gas fuel and 
it has been designed to operate in air temperatures down 
to — 40 deg C. 

The plant is divided into three self-contained main 
sections. A section at one end of the wagon houses the 


1,000 kW mobile generating unit; the word ‘* Pyctoh”’ is the Russian 
equivalent of Ruston 





mechanical auxiliary equipment, the fuel supply system 
including a 1,000 gal oil fuel tank and a diesel driven gas 
compressor. In the centre section the gas turbine and 
alternator are installed, and the electrical equipment com- 
prising a switchboard, voltage and current transformers, 
circuit-breakers and a motor operated reeling drum 
accommodating 100 yd of armoured flexible 3-core cable 
is housed in the third section. The gas turbine is of the 
open-cycle type with free turbine started by a 24 V d.c. 
starter motor engaging with the compressor shaft. Both 
compressor and power turbines are of the two-stage axial 
flow type. The alternator is a filter ventilated machine 
having an aerofoil pattern fan at each end of the rotor 
drawing air through two Vokes filters. ; 

The control gear is designed for both single and 
parallel operation, with two voltmeters, synchronoscope and 
a frequency meter mounted on a fixed steel panel above 
the neutral earthing switch. Protection comprises an over- 
current relay and a separate relay to give restricted earth 
fault protection. 

A 74 kVA transformer is installed to provide auxiliary 
power, fed directly from incoming terminals and protected 
by h.r.c. fuses. The automatic voltage regulator is a Brown 
Boveri type AB2/1 capable of maintaining voltage within 
+0-75 per cent. The complete assembly weighs about 
65 tons and measures 66ft by roft by 14ft high. 


Educational 


A six months’ full-time, course for the I.E.E.—Part III 
and/or the I.Mech.E.—Part C examinations begins in 
October at the South East London Technical College. 
Applications should be sent to the Head of the Electrical 
Engineering and Applied Physics Department of the 
College, Lewisham Way, S.E.4. 
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The Gift of Tongues 


NEED FOR ENGINEERS TO BE BI-LINGUAL 


By D. MAXWELL BUIST, M.1.E.E., M.1.Ex.* 


The author discusses the necessity for manufacturers who wish to sell their 
goods abroad to have a working knowledge of the language of the country with 
which they are dealing. The main difficulty is to find men who have an under- 
standing of languages as well as an adequate technical knowledge, and the 
author makes various suggestions as to how this problem can be solved 


L has often been said that the Anglo-Saxon races are 
poor linguists. This belief is particularly prevalent 
among expatriates who harbour a guilty feeling that they 
really should learn the speech of their hosts. Almost 
equally popular is the notion that the ability to memorise 
is left behind at school or college. 

These excuses for laziness quite possibly originated in 
the days when Britain was the only country with a big 
export business; when the United States was naturally 
insisting that the stream of foreigners it was welcoming 
to its shores should speed the process of assimilation by 
learning their adoptive mother’s language. In Queen 
Victoria’s time English really was the chief basis of inter- 
national communication. French was only the common 
language of diplomacy. The change came with the turn 
of the century. Fifty years ago these ideas should have 
been dismissed as mere excuses. Today they must be 
condemned as dangerous fallacies. 

A large proportion of Continental Europeans are 
polyglot, but this is due to geography and nothing else. 
English children learn to speak as quickly as any. If 
brought up abroad they pick up the languages of their 
parents, and their schoolmates, simultaneously. Indeed, 
before the days of universal literacy in this country, every 
man of education spoke, or at least understood, either 
Latin or French. They commonly used both through- 
out life. 


Continental Pioneers 


Progress in the field of electrical engineering has never 
been confined to the English-speaking peoples, as the 
names of our units bear witness. Our earliest textbooks 
were full of practical examples drawn from Siemens, 
Lahmeyer, Ganz and Oerlikon. Those were the days 
of empiricism, when it was always possible that the 
other chap would hit on a bright idea which would 
alter radically the approach of every designer. Art has 
given way to science, and it may be argued that the British 
designer can stand on his own feet. The foreigner’s 
bright ideas are not likely to mean fundamental change. 
The translating and abstracting services which are avail- 
able (the type was probably set by the engineering 
institutions when they started “Science Abstracts ”) 
have kept designers adequately informed. 

But note the past tense. Thus far the world export 
market for electrical goods has been divided, quite 
naturally, into zones of interest—American products pre- 
dominated in South and Central America, and were 
important in Canada; German and Swiss makers had 
the bulk of the European market; while foreign electrical 
goods almost never appeared in the United Kingdom, 


* Export Director, B.E.A.M.A. 


which also had the lion’s share in what were known as 
the Empire markets. Although electrical goods stand 
high in the list of this country’s exports, quite a small 
proportion of our manufacturers is responsible for getting 
the bulk of the business. 


Competition in Free Trade Area 


The coming of European Free Trade will alter that 
comfortable set-up. The manufacturer who intends to 
tackle the Continental markets is aware that he must 
design to their (probably V.D.E.) standards. Whether 
that is his intent or not, however, every manufacturer 
must be prepared to compete with Continental makers; 
some of them will make to British standards and try to 
enter our home market. 

We will, therefore, want to know promptly what 
innovations these new competitors are producing, and be 
ready to counter them. The delays between initial 
publication abroad and circulation here, after translation, 
will no longer be tolerable. In any case, no abstracting 
service could cover advertisements, which are an obvious 
source of early information of this kind. The designer 
of greatest potential value from this point of view will be 
the one who can read the languages of his most dangerous 
Continental competitors. 

That he should be able to do so is not a counsel of 
perfection. School French, Latin or German may have 
become rusty from disuse, and possibly never were up to 
much, but a little effort will revive them, and they make 
a surprisingly useful foundation on which to build. Most 
engineers have developed one considerable advantage— 
a photographic memory. It is relatively easy for them 
to learn to read and understand a new language—much 
easier than learning to speak it. And it can be done from 
books, with little need for a teacher. 


Overseas Representation 


The man whose field is the actual trading in foreign 
markets has a different, more difficult problem. In fact, 
he has two problems—(1) those concerned with personal 
representation and (2) the preparation of written matter. 
Even the best of agents will be handicapped if his prin- 
cipals use nothing but English. 

Agents, by the nature of their business, cannot be 
expected to know much about the goods they sell. 
Usually, the technicalities are to them unstudied mysteries. 
For the principal to second to the agent’s staff a man who 
really knows the products is an obvious advantage. To 
make it a condition of service (and the basis for increased 
pay) that such a man should learn the language of his 
new country should be equally obvious; without it, 
knowledge of both customers and market will never be 
better than secondhand. The time before he becomes 
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reasonably effective will depend on his school back- 
ground, the language concerned and his assiduity. To a 
man who once knew some Latin and French, six months 
might be enough to attain adequacy in Italian or Spanish. 
Twelve months might be regarded as reasonable time to 
acquire a usable knowledge of German. 

What linguistic knowledge is “ adequate ? ”»—perhaps 
when it becomes the language of a man’s dreams. Such 
ability cannot be gained if all leisure is spent with the 
Anglo-American colony. It is necessary to both work 
and live among the people, and incidentally to avoid the 
company of those who prefer practising their English to 
using their own language. 

European Free Trade will not be upon us overnight, 
but once started it will gain impetus, and will certainly 
remain a pérmanent feature of the commercial picture. 
It is therefore worth while canvassing the possibility of 
recruiting young men in the European countries as they 
come down from their universities, and bringing them 
here for specialist experience in engineering and selling 
before sending them home to sell British goods. The 
time occupied would be some years, the cost per man 
high, and the possible wastage not negligible, but the 
final fruits of success would surpass those of any other 
method. 

A few Continental representatives in the electrical 
industry have been trained in this way, but frequently 
only as a result of their own youthful initiative and enter- 
prise. Some of our larger firms should have little diffi- 
culty in thus recruiting and training men. Groups of 
smaller, complementary firms also might well adopt the 
idea, with a view to ultimate joint representation. 


Language Instruction in Schools 


It has been suggested from time to time, by certain 
bodies interested in our export trade, that the nation’s 
long-term interests would be well served if schools and 
colleges gave instruction in the commercially useful, 
rather than the dead, languages. Some have even 
suggested that commercial languages should have a place 
in the curricula of technical colleges and in university 
science courses. 

That a knowledge of Latin eases subsequent acquisition 
of all the modern languages derived therefrom has already 
been pointed out. Only Greek could usefully be replaced 
in schools, probably most advantageously by German. 
It is very doubtful, however, if the authorities concerned 
with higher technological education would be moved by 
the appeal for linguistic instruction. Rather would they 
point out similar ex parte recommendations to include in 
their courses, for example, cost accounting, commercial 
law, the use of English in business and, conflictingly, the 
so-called “ humanities.” To comply with all would add 
a year to every course and, the humanities apart, the 
majority of students would never have the chance of 
benefiting from having studied such additional subjects. 
Generally, the commercially useful languages should be 
learned either at school or, by those to whom they will 
have special value, after formal technical education is 
complete. 

Something towards the objectives of these recom- 
mendations concerning language study might be done for 
engineering students who aspire to work abroad by 
arranging for, and even encouraging, them to spend long 
vacations abroad, studying a language. Similar steps 
could be taken for promising apprentices. Since in these 


days some apprentices are already married and most of 
them seem to be engaged, the cautious employer will no 
doubt satisfy himself that the lady concerned is equally 
promising as the wife of a potential overseas representa- 
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tive. If so, she might well be included in this scheme 
of language training—subject to an embargo on speaking 
English even to each other ! 

It may be well to recall that it is easier to “ get away 
with” imperfect knowledge when speaking another 
language than when writing it. An interested listener 
seizes the meaning and ignores—often does not even 
notice—errors in grammar, syntax or choice of words. 
Comment here on the written word may perhaps be 
introduced with a couple of moral stories. 


Translation Pitfalls 


In those happier, far-off days when the only object of 
Punch was to amuse, “ Charivari ” mentioned a notice in 
a Yokohama tailor’s shop which read “ RESPECTABLE 
LADIES HAVE FITS UPSTAIRS.” In due time the 
tailor saw that copy of Punch. Did he have his notice 
corrected ? He did not. He made sure that copies of 
that issue, with his address added, were to be found 
wherever foreigners congregated. He got orders from 
many who came merely to see if the story was really 
true. The moral of this sequel, of course, has nothing 
to do with linguistics. 

The second story, equally true, concerns a famous 
British firm which desired to enter a certain foreign, and 
little-known, market. The first step was to be a four- 
page advertisement in the local technical Press. Their 
copy was sent to a London translator’s office. The job 
was done well. Too well, for they translated their client’s 
name literally, blissfully unaware that in the foreign 
country there already existed a competing concern with 
exactly that (translated) name! That disastrous adver- 
tisement was duly printed. 

The point of these stories should be obvious. No 
matter how well a man can make himself understood when 
speaking, it is unsafe to rely on that knowledge in writing. 
A good native stenographer will correct grammatical 
mistakes, but not always appreciate that a word is ill- 
chosen. If the matter is in any sense technical the only 
safe way is to employ somebody skilled in the particular 
trade or technique who is translating from English into 
his own tongue. 

Any serious, full-scale attempt on a foreign market 
entails translating all instructions for the use and main- 
tenance of the apparatus sold, all leaflets and sales 
descriptive matter, and all advertisements and Press 
hand-outs. Large capital goods may perhaps not call for 
quite such comprehensive translation, since the buyers 
will have big staffs, some of whom will have a pretty good 
knowledge of English. 

These requirements almost certainly rule out, for most 
traders, the possibility of getting the work done by exist- 
ing British organisations. The larger publicity agents 
have their correspondents in other countries but these 
can hardly be expected to include a range of technical 
specialists on their staffs. Nor could one rely on their 
ability to recruit such specialists. Equally, time will not 
permit traders to wait until young foreigners have been 
recruited and trained as specialist engineers capable of 
doing (and willing to do) such translation work. 

It would almost seem as though the most promising 
course would be for trade associations to find in each 
country, and employ, native technical specialists to 
translate printed matter for all their smaller members. 
Possibly revision by these experts of translated copy 
originally prepared in this country by one of the general 
translating services which are available might be found 
sufficient precaution. 

The big firms are large enough to afford to do this 
sort of thing for themselves. Indeed, most of them have 
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probably already found their own ways of dealing with 
this problem. 

The firm which has decided to break into the European 
or South American market clearly has a lot of preliminary 
work to do, and must spend a good deal of money. The 
majority opinion in the electrical industry is that the 
effort should be well worth while. 

So far as languages are concerned, “ effort ” should not 
be limited to the active staff. The man who is steering 
the enterprise, be he export manager or managing 
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director, would himself do better if something of a 
linguist. He must personally visit his new markets and 
meet the chief buyers. His local man or agent will be 
with him, and doubtless be willing to act at interpreter. 
But how much better the impression left behind if the 
visitor can make a show of speaking the local language. 
Indeed, to show that one can speak any language beside 
English often counts a lot. And a man feels such a fool 
if he cannot tell whether the interpreter has “ put him 
across ” correctly! 





WIRING REGULATION INTERPRETATIONS 


THE seventh group of interpretations of the 13th edition 
of the I.E.E. Regulations for the Electrical Equipment of 
Buildings includes the following replies to inquiries : — 

Although Table 7 lays down the colours to be used 
for the identification of bare conductors and cable cores, 
doubt has arisen about the correct colour to be used for 
a protected earthing lead. In this case, there is no 
insulation of the conductor which can be used for identi- 
fication and the only colour is that of the finishing com- 
pound. This type of earthing lead, with a protective 
braid, may be considered as a lightly insulated conductor 
and this falls within the definition of a cable given on 
page 7 of the Regulations. Regulation 206(A) therefore 
applies to such an earthing lead, and Table 7 requires 
that a cable used as a fixed earthing lead shall be identified 
by the colour black. 

Regulation 214(A) provides that cables with voltages 
exceeding extra low voltage shall not be drawn into the 
same conduit or duct as cables of extra-low-voltage 
systems unless the latter are insulated for the highest 
voltage present. In a situation where it is proposed to 
run extra-low-voltage systems, such as 12 V emergency 
lighting, in a duct containing both medium-voltage and 
low-voltage p.v.c. insulated cables, then if the medium- 
voltage circuit is derived from a 440 V three-phase supply 
in which the neutral conductor is permanently and effec- 
tively earthed, a 250 V cable would be regarded as a 
suitable insulation. 

In another reply concerning a switchboard comprising 
outgoing single- and three-phase switch fuses, the out- 
going wiring from the single-phase fusegear must be 
rated for maximum voltage difference between phases if 
it is housed in the same enclosure as wiring connected to 
a different phase. 

Paragraph 3(b) of B.S. 559:1955 allows the use of 
“ Perspex ” within jin of a luminous discharge lamp and 
within 2in of a current-carrying part. Regulation 307(A) 
applies to any lighting fitting with a rating greater than 
60 W and the arrangement described in B.S. 559 would 
appear to be prohibited. However, the Regulations 
do not relate to the internal wiring of manufactured 
apparatus but this question has been noted for further 
consideration when the Regulations are next revised. 


Heating Appliances 


Regulation 314(A) requires that every heating appli- 
ance shall be controlled by a linked switch arranged to 
break all the supply conductors, unless the heating 
elements are so screened that they cannot be touched. 
For a non-portable appliance having a heating element 
sheathed in material other than earthed metal, the use 
of a linked switch is necessary for compliance with the 
Regulations unless it can be shown that the method of 
sheathing effectively screens the live parts of the element 


from touch in all conditions of use including maintenance 
and cleaning. 

Where 25 outlets wired in p.v.c. insulated cables are 
being tested, the formula in Regulation 503(B) gives a 
value of o-5 M2. The exemption to the Regulation 
implies that a value of 1 M® is the minimum acceptable 
but where a test is being made of the whole installation 
having a small number of outlets such that application 
of the formula would give a result greater than 1 MQ, 
the exemption to the Regulation provides a relaxation. 
If a reading of less than 1 MQ is obtained in these circum- 
stances, the installation must then comply with the 
appropriate formula. Any reading below 0-5 M© whether 
for the whole installation or part of it must be disregarded 
and the wiring under test sub-divided in accordance with 
the Regulation 502(B). 


Firemen’s Emergency Switches 


Regulation 713(A) does not exclude an arrangement in 
which a fireman’s emergency switch is made to 
operate a contactor which in turn isolates a discharge 
lamp installation from all poles of the supply. For 
installation in premises subject to the Factories Act it 
is recommended by the Factory Inspectorate that a fire- 
man’s emergency switch should completely isolate a dis- 
charge lamp circuit and not merely operate a contactor 
coil. 





Terminal Markings 


THE latest edition of B.S. 822, “ Terminal Markings for 
Electrical Machinery and Apparatus,” is being issued in 
a series of parts designed to fit into a binder, the first 
two of which were published in 1958. It is expected 
that parts giving terminal markings for apparatus covered 
by new British Standards will become available when the 
specifications for the apparatus are published. Two 
more parts have now been issued. 

Part 3, price 6s, deals with terminal markings for power 
transformers, giving the markings applicable to trans- 
formers complying with the recently issued revision of 
B.S. 171, “ Power Transformers,” and Part 4, price 4s, 
provides the terminal markings for indicating and graphic- 
recording instruments whether designed for direct con- 
nection in a circuit or for use in conjunction with 
instrument transformers. Six figures illustrate the mark- 
ings applied to different instruments, and an appendix 
provides useful recommendations on the preparation of 
diagrams of connections. 

Copies of these publications may be obtained from the 
British Standards Institution, Sales Branch, 2, Park 
Street, London, W.1. 
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Rocket Research Cables 


A range of multi-core irradiated 
polythene cables has recently been 
supplied by British Insulated Callen- 
der’s Cables, Ltd., for use at the new 
rocket research establishment at 
Spadeadam, Cumberland. The cables 
were designed in close co-operation 
with the Ministry of Works and with 
Pye, Ltd., Cambridge, who were 
responsible for much of the instru- 
mentation at the site. 

The cables basically consist of 
stranded conductors insulated with 
high density polythene, the cores being 
laid together, screened overall with 
braid and polythene over-sheathed. 
The completed cable has been passed 
continuously through an_ electron 
beam, the irradiation source being 
provided by a 2 MV Van de Graaf 
electrostatic particle accelerator. 

The cables operate during short- 
term high temperature conditions, and 
irradiated polythene cables were 
specially developed for this purpose. 
It is thought to be the first time that 
manufacture of this type of cable has 
been carried out in Great Britain. 


Transformer Noise 

As part of a two-year research pro- 
gramme into the causes of transformer 
noise, the distribution transformer 
department of Ferranti, Ltd., at West 
Gorton, Manchester, has _ recently 
completed a new soundproof chamber. 
The research is being undertaken as 
a result of the Electricity Board/ 
B.E.A.M.A. Sub-Committee proposals 
that manufacturers should take 
measurements of noise emitted from 
transformers with a view to the 
eventual specification of maximum 


sound levels for transformers ranging 
from 1,000 to 100,000 kVA. Research 





The new sound testing chamber in the 
transformer production line at Ferranti’s 
Manchester factory 





The new factory of British Sealed Beams, Ltd., which is shortly to be opened at Corby 


(Northants). 


The company, which is a combined venture between A.E.1. Lamp & Lighting 


Co., Ltd., the General Electric Co., Ltd., and Joseph Lucas, Ltd., will specialise in the 
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manufacture of 


work on noise from large power trans- 
formers has been proceeding at the 
company’s Hollinwood factory for a 
number of years, but it was decided 
that independent investigations should 
be carried out on distribution trans- 
formers. 

The chamber, which is of double 
brick wall construction to ensure that 
no airborne noises are admitted, is 
located in the existing production line, 
so that in future testing procedures 
transformers having undergone routine 
tests would pass through the chamber 
for noise level tests before being 
packed for dispatch. Ground-borne 
noises have also been taken into 
consideration and, to prevent these 
affecting measurements taken inside 
the chamber, the inner shell is built 
on a “ floating” concrete base resting 
on a thick cork membrane. Provision 
has also been made for the doors lead- 
ing into and out of the chamber to 
have a sound-absorbent, glass wool 
filling, and the tracks conveying trans- 
formers to and from the chamber are 
broken at the line of the door to make 
a soundproof seal. All noise measure- 
ments are taken in a central control 
office and the cable trench carrying 
power supply cables to transformers 
under test is filled with sound- 
absorbent material. 


First Aid Boxes in Factories 


Changes in the contents of first aid 
boxes or cupboards in factories, and 
in the advice given on first aid treat- 
ment, are provided under a new Order 
published recently which will come 
into operation on Ist January, 1960. 
The First Aid Boxes in Factories 
Order, 1959 (S.I. No. 906, H.M 
Stationery Office, price 3d net), made 
by the Minister of Labour and 
National Service under Section 45 of 
the Factories Act, 1937, replaces the 
current Order made in 1938. Issued 
simultaneously is a new leaflet (“ First 
Aid” (Form 1008), H.M. Stationery 
Office, price 2d net), which the Order 
prescribes shall be included in every 
first aid box, giving advice on first aid 
treatment of injuries arising in fac- 
tories, in the light of advances made 
in such treatment in the last 21 years. 


ps and other industrial lamps 


The Order specifies the minimum 
contents for first aid boxes or cup- 
boards in three categories of factory 
—those employing ten persons or less, 
those employing more than ten but 
not more than fifty, and those employ- 
ing more than fifty. The same range 
of equipment is now to be included in 
each box, but the quantities vary 
according to the number of persons 
employed. 


B.T.H. Overseas Graduates 


Twelve graduates recently arrived 
from overseas to begin engineering 
training at the Rugby Works of the 


British Thomson-Houston Co., Ltd.’ 


This is the largest party of overseas 
graduates to arrive at one time. All 
except one are holders of B.T.H. 
overseas scholarships which entitle 
them to two years’ post-graduate 
training in the various engineering, 
test and commercial departments of 
the company. The party, which con- 
sisted of seven graduates from 
Australia, three from India, one from 
Malaya and one from New Zealand, 
was met on arrival at Rugby by Mr. 
C. Grad, manager, B.T.H. Education 
Department. 


Cape Town Boiler Plant Tenders 


Our Cape Town correspondent 
reports that tenders received by the 
City Council for supplying two boilers 
for the Athlone power station show a 
sharp reduction in most cases com- 
pared with the original offers (last 
January the Council decided to call 
for fresh tenders). Eleven firms have 
tendered for the second time and a 
list submitted to the Council’s Elec- 
tricity Committee shows that seven of 
the tenders are appreciably lower than 
the bids last September. Two tenders 
are the same and the other two are 
slightly higher. One firm quoted six 
months ago a total price of £1,675,158 
for definite and optional work at the 
power station, and has now quoted 
£1,446,078. Another firm has quoted 
£239,769 below its original offer. 

The Electricity Committee = 
recommended acceptance of 
£721,944 tender submitted by John 
Thompson-Albert de Jong (Pty.), Ltd., 
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for definite work; other optional work 
by the same firm would cost another 
£384,000. This firm is one of the two 
whose new tenders are slightly higher 
(in this case 0-5 per cent) than the 
earlier offers. 

The chairman of the Electricity 
Committee said that the Council’s 
choice of a tenderer to install two new 
boilers at the Athlone power station 
had been “ perfectly fair and in the 
best interests of the ratepayers.” The 
fact that John Thompson quoted 
slightly more the second time—a 
difference of £4,000, due to some 
adjustments in the design—indicated 
that they had quoted a reasonable 
price in the first instance. Both the 
Council’s London consultants and the 
city electrical engineer recommended 
acceptance of the company’s tender. 
In doing so they were influenced by 
the fact that the company had works 
near Cape Town. 


Electric Motors for Los Angeles 


An order for 1,800 industrial three- 
phase electric motors ranging from 1 
to 10 h.p. has been placed with New- 
man Industries, Ltd., Yate, near 
Bristol, by the Lasar Manufacturing 
Co., of Los Angeles, California. The 
motors are for commercial catering 
meat grinders and saws. Newmans 
have been supplying Lasars with 
motors for several years but this is the 
largest single order received from 
them. The contract was placed 
through Newman’s U.S. west coast 
sales division which was established 
eighteen months ago with Los Angeles 
as the centre. 


B.E.A. Handbook 


The 1959 edition of the British 
Engineers’ Association Classified 
Handbook of Members is now avail- 
able. The handbook includes a 
comprehensive list of members’ 
products classified alphabetically under 
more than 3,000 product headings. 
The classified index is repeated in 
French, German, Portuguese and 
Spanish. The handbook also includes 
an index of trade names and trade 
marks. Copies are being sent, free of 
charge, to selected buyers of engineer- 
ing equipment in every country in the 
world which has business with the 
British engineering industry; it may be 
purchased from the Association at 
32, Victoria Street, London, S. W.1, 
price 2Is. 


Armstrong Whitworth Takes Over 
Gloster Division 


Sir W. G. Armstrong Whitworth 
Aircraft, Ltd., Coventry, has taken 
over the Technical Developments 
Division of the Gloster Aircraft Co. 
The division will continue to manu- 
facture its existing range of products, 
which includes various forms of 
valves, hydraulic and electronic equip- 
ment, and will also assist in the pro- 
duction of items from Armstrong 
Whitworth’s Commercial Electronic 
Department. The takeover will bring 


together two departments producing a 
complementary range of equipment 
with a wide application in the fields 
of instrumentation, automation and 
radio communication as well as air- 
craft and guided missile systems as a 
whole. Gloster T.D.D. and A.W.A. 
are both members of Hawker Siddeley 
Aviation, Ltd. Mr. E. W. Absolon, 
who has been chief engineer at 
T.D.D., has been appointed manager 
of the new division. Mr. A. E. ‘Martin, 
who has been in charge of the A.W.A. 
Commercial Electronics Department, 
moves to Gloucester as deputy divi- 
sional manager. The sales and 
marketing of products from both the 
Gloucester and Coventry factories will 
be the responsibility of Gloster T.D.D. 
under the T.D.D. sales manager, Mr. 
P. Emmett. 


Nigerian Electrical Imports 


Figures published in the April-June 
issue of the Nigeria Trade fournal 
show that during 1958 electrical 
machinery and apparatus to the value 
of £5,935,000 was imported into 
Nigeria, representing 3-6 per cent of 
the total imports. The corresponding 
figures for 1957 were £5,195,000 and 
3-4 per cent. 


New Brush Turbine Company 


The Hawker Siddeley Group 
announces the formation of a new 
company within Hawker Siddeley 
Industries, Ltd., with the title of 
Hawker Siddeley Brush Turbines, 
Ltd., which is to be based in part of 
the existing works of the Gloster Air- 
craft Co. at Hucclecote, Gloucester. 
Concentrated in the new company will 
be all the efforts of Hawker Siddeley 
Industries in the field of industrial 
turbines. Its range of products will 
include industrial steam _ turbines 
previously manufactured by the Brush 
Electrical Engineering Co., Lough- 
borough; free piston gasifier applica- 
tions in the turbine field; turbo- 
chargers for diesel engine applications; 
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industrial type combustion turbines, 
including turbines manufactured under 
licence with Clark Bros., New York. 
The transfer of these activities to the 
Hucclecote works has already com- 
menced and full-scale operations will 
become effective before the end of the 
year. Mr. G. B. R. Feilden, of Ruston 
& Hornsby, Ltd., will be managing 
director of the company, and other 
members of the board are: iMr. H. T. 
Chapman (chairman), Mr. A. H. 
Frampton, Dr. B. L. Goodlet, Mr. J. 
Colley, Mr. W. Drakeford and Mr. P. 
Harrison (secretary). 


Scientific and Technical Staffs’ 

Salaries 

The Association of Scientific 
Workers, 15, Half Moon Street, 
Piccadilly, London, W.1, has recently 
revised its recommended scales of 
salaries for scientific and technical 
staffs in engineering and metallurgical 
industries. Copies of the revised 
scales can be obtained from the 
Association. 


Junior Institution of Engineers’ 
Bursary 


The Junior Institution of Engineers 
offers for annual competition the 
Durham Bursary to the value of £20. 
Entrants must submit a thesis on some 
engineering, technical or scientific 
subject selected by the entrant. The 
final date for the receipt of the thesis 
is 31st July. Entry forms and full 
conditions can be obtained from the 
Secretary of the Institution, Pepys 
House, 14, Rochester Row, London, 
S.W.1. 


Submarine Cable for Hong Kong 


The accompanying picture shows a 
2,000 yd submarine telephone cable 
being loaded aboard the Ben Line 
cargo-passenger ship Benloyal for 
Hong Kong. It is the last part of an 
order for three similar cables placed 
with Southern United Telephone 
Cables, Ltd., by the Hong Kong Tele- 


Submarine telephone cable being loaded on board ship for dispatch to Hong Kong 
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phone Co., Ltd., through its United 
Kingdom agents, Telephone & 
Associated Services, Ltd. The cable 
will be laid underwater from Victoria 
Island to Kowloon on the mainland, 
a distance of about four miles, to cope 
with the rapidly expanding telephone 
traffic. Each cable has 392 pairs of 
10 lb/mile copper conductors and are 
p.i.s., steel-wire armoured and jute- 
covered. 


Census of Distribution 


The first results of the 1957 Census 
of Distribution and Other Services to 
be based on the final tabulations of 
all returns were published in last 
week’s Board of Trade fournal. Some 
preliminary figures were given in the 
Electrical Review, 9th January, 1959. 

Between 1950 and 1959 the gross 
margin as a percentage of turnover of 
radio and/or electrical goods shops 
rose from 28-7 to 31-9 per cent, and 
of Electricity Board showrooms from 
24 to 24-7 per cent. The 11,890 
radio and/or electrical goods shops 
had a total turnover of £230-5 million, 
a wages bill of £25-5 million and 
69,816 employees, including working 
proprietors and unpaid helpers. Pur- 
chases amounted to £162-3 million and 
stocks held at the end of the year 
were worth £40 million. There were 
twenty-five organisations with ten or 
more shops. 

The 1,257 Electricity Board show- 
rooms had a turnover of £32-8 million, 
a wages bill of £2-3 million and 12,347 
paid employees. Purchases amounted 
to £25-5 million and stocks held at 
the end of the year were worth £7-2 
million. The high ratio of employees 
to the number of showrooms and size 
of turnover, and the relatively low 
wages bill (the gas showrooms with 
half the number of employees paid 
out £700,000 more in wages) is 
accounted for by the fact that 11,644 
of the people in electricity showrooms 
are employed part time. 


The Commonwealth Market 


Speaking in London on 28th May 
on his return from a _ three-month 
world tour, Mr. John Oldham, chair- 
man of Oldham & Son, Ltd., said that 
there were rich business opportunities 





in Commonwealth countries. If only 
more heads of businesses would go 
and see for themselves what was 
happening in the Commonwealth, 
trading and personal relations between 
Commonwealth nations would be 
transformed. 


Kitchen Planning 


Sixty experts in all aspects of 
kitchencraft met recently at the 
London headquarters of the British 
Standards Institution to consider how 
to accommodate in the modern kitchen 
all the labour-saving equipment now 
on the market, a problem which is 
aggravated by lack of planning of 
the kitchens themselves. With the 
unanimous agreement of the experts, 
the B.S.I. undertook to set up a work- 
ing party whose object would be to 
recommend to industry co-ordinated 
sizes of domestic appliance equipment; 
and to set down “principles of 
planning” in relation to the modern 
kitchen. The sizes recommended 
would, if possible, incorporate a 
“ module.” 


E.LB.A. Annual General Meeting 


The annual general meeting of the 
Electrical Industries Benevolent Asso- 
ciation will be held on 1st July at 
II a.m. at the offices of the Electricity 
Council, Winsley Street, London, W.1. 


E.T.U. Wage Claim 


A special meeting of the National 
Joint Industrial Council for the Elec- 
trical Contracting Industry will be 
held on 19th June at which a wage 
claim by the Electrical Trades Union 
will be considered. In the meantime 
notice by the Union of an overtime 
ban to come into effect on 15th June 
has been withdrawn. 


Tinning Plant for Poland 


As a result of negotiations with the 
Polish Government Agency Centro- 
zap, an order has been placed with 
the Head Wrightson Machine Co., 
Ltd., for two hot dip tinning lines 
valued at about £180,000 and designed 
to give an average output of 10,000 
tons of tinplate a year. The new plant 
will treble Poland’s present output of 
tinplate and this increase will be 
absorbed mainly 
by the Polish 
canning industry. 
The contract was 
signed in London 
after a delegation 
of technicians from 
Huta Lenina, the 
largest and most 
modern steelworks 


Mr. Jj. Oldham (left) 
with Mr. J. W. Duns- 
combe (centre) and Mr. 
L. Nocquet (right) of the 
Board of Trade at the 
meeting in London 
following Mr. Oldham’s 
world tour 
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in Poland, had visited South Wales 
to see the company’s equipment in 
operation. Delivery will be completed 
in twelve months. 

The plant consists of two two-way 
hot dip tinning lines of the most 
modern design incorporating provision 
for automatic feeding, final inspection, 
sorting and packing in the lines. In 
addition the company is providing the 
engineering details for the auxiliary 
equipment which includes palm oil 
storage and preparation tanks, acid 
tanks, cooling and cleaning, air 
blowers, fans and ducting, and the 
fume exhausting plant. 


International Film Congress 


The Duke of Edinburgh has con- 
sented to become Patron of the 13th 
Congress of the International Scientific 
Film Association, to be held in 
London and Oxford from 23rd Sep- 
tember to 2nd October next. The 
Congress will also include a Festival 
of Popular Science Films, open to the 
public and presenting documentaries 
from all over the world. 

It is being arranged on behalf of the 
International Scientific Film Associa- 
tion (1.S.F.A.) by the Scientific Film 
Association of Great Britain (S.F.A.). 
Organisations in this country with 
films or film material they wish to be 
considered during the selection of 
British entries should apply to the 
S.F.A., 3, Belgrave Square, London, 
S.W.1. 


Stator for High Marnham 


The stator for the first of five 
200 MW, 3,000 r.p.m. reheat turbo- 
generators for the High Marnham 
power station of the Central Electricity 
Generating Board left the Stafford 
Works of the English Electric Co., Ltd., 
on 30th May. This alternator stator, 
together with the trailer, weighs 220 
tons and it was due to arrive at High 
Marnham on Sunday last. 


New Cambridge Instrument 
Publications 


The Cambridge Instrument Co., 
Ltd., has issued List 186 and Supple- 
ment “A” which are devoted to the 
model DE electronic recorder. 
forms an integral part of the com- 
pany’s complete equipment for the 
measurement of temperature, gas con- 
centration, pH, conductivity of 
solutions, dissolved oxygen in feed 
water, strip width and _ thickness, 
radiation intensity, etc., and can be 
supplied for numerous other applica- 
tions in industry and science. The 
company has also issued reprint E4 
which summarises its complete range 
of instruments. These publications 
have been issued in an attractive 
plastic folder which is also useful as 
a desk tidy. 


Heat in Cold Storage 

A new —20 deg F cold store in 
Pelham Road, Cleethorpes, owned by 
Eskimo Foods, Ltd., has modified 
“Panelec” floor heating systems 
installed. Due to the fact that the 
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insulation merely rétards, and does 
not prevent, heat/cold flow, the 
temperature of the subsoil beneath the 
cold store gradually falls. This causes 
any moisture contained in the sub- 
soil to freeze and expand, forcing up 
floors and displacing foundations. The 
anti-floor-heave system ensures that 
the subsoil is kept at optimum 
temperature, thus preventing any 
damage to the building. The store 
comprises two large refrigeration 
chambers with a floor area of 20,000 
sq ft each and a break-up room cover- 
ing 3,000 sq ft. A “Panelec” floor 
heave protection mat has been incor- 
porated in a r4in screed laid beneath 
the insulation under each floor. Loads 
in the freezing and break-up rooms are 
respectively 123-75 kW and 12-75 kW. 
Individual systems are controlled by a 
temperature indicating thermometer 
regulator, the sensitive element of 
which is laid on the level of the floor 
mat. The instrument is pre-set to 
switch the floor heating on when the 
temperature falls below 35 deg F. 
British Insulated Callender’s Cables, 
Ltd. (Panelec Heating Division), 
manufactured and supplied the heat- 
ing systems which were installed by 
Harry Carr, Ltd., electrical contrac- 
tors, Grimsby. 


N.A.T.O. Early Warning Radar 
Chain 


In 1957 Marconi’s Wireless Tele- 
graph Co., Ltd., and the Compagnie 
Générale de Télégraphie sans Fil 
agreed to collaborate in certain aspects 
of N.A.T.O. work. The two com- 
panies now announce that their pro- 
posals for the provision and installation 
of equipment for all stations in the 
Early Warning Chain have been 
accepted and that contracts are now 
being placed by the Governments 
concerned. The total value of the 
contracts is near the £7,000,000 mark, 
covering, in addition to the supply and 
installation of equipment, the train- 
ing of national personnel and assist- 
ance in technical maintenance after 
handover of the stations in working 
order. The majority of the stations 
will consist of a combination of equip- 
ment, produced by the two companies, 
and while this work will be executed 
in partnership, the Marconi Co. will 
carry the major responsibility for 
system and station planning and for 
installation 


Edinburgh Ideal Home Exhibition 


The South of Scotland Electricity 
Board’s stand at the recent Ideal 
Home Exhibition held in Edinburgh 
had a comprehensive display of elec- 
trical domestic appliances including 
electric cookers, refrigerators and 
home laundry equipment, water 
heaters, space heaters and small 
labour-saving appliances, and con- 
tinuous daily demonstrations of cook- 
ing and home laundry were given by 
representatives of leading manufac- 
turers. From the Board’s point of 
view, the most outstanding feature of 


The stand of the South 
of Scotland Electricity 
Board at the recent 
Edinburgh Ideal Home 
Exhibition 


the exhibition was 
a considerable in- 
crease in sales as 
compared with the 
previous year, a 
good proportion of 
which was. attri- 
buted to cookers, 
washing machines 
and __ refrigerator 
sales, which rose 
very steeply. The 
sales of space heat- 
ing appliances also 
showed a very marked increase as 
compared with last year. 


Multi-Channel Link for Finland 


A contract for the supply of s.h-f. 
multi-channel radio terminals and two 
repeater stations for the establishment 
of a single-path 600 channel two-way 
radio telephone link between Pori and 
Tampere, in Finland, a distance of 
104 km, has been placed by the Posts 
and Telegraphs Administration with 
Marconi’s Wireless Telegraph Co., 
Ltd. <A 6ft diameter paraboloid 
aerial, fed by a 50 © low-loss helical 
membrane coaxial cable, will be 
common to both transmitter and 
receiver at all sites. Travelling-wave 
tubes manufactured by the English 
Electric Valve Co. are used through- 
out. These are capable of direct 
amplification at s.h.f. and obviate the 
necessity to demodulate the s.h/f. 
signals at the repeater stations. 


Supervisory Control Equipment 
& for British Railways 


The British Transport Commission 
has placed an order with Standard 
Telephones & Cables, Ltd., for electric 
supervisory control equipment, used 
for remotely controlling and supervis- 
ing power supplies for the following 
British Railways’ electrification pro- 
grammes on the 50 c/s a.c. system, in 
the Eastern Region:—London (Liver- 
pool Street) to Enfield, Chingford, 
Hertford East and Bishops Stortford; 
London (Fenchurch Street) to Tilbury 
and Southend; London (Liverpool 
Street) to Chelmsford and Southend. 
(Conversion of the existing d.c. system 
to a.c. in readiness for the extension 
of electrification by stages to East 
Anglia.) 


Barcelona Fair 


The Board of Trade is staging a 
display under the title of “Some 
British Contributions to Modern 
Progress” at the _ International 
Samples Fair which opened in 
Barcelona on 1st June for three weeks. 
Covering about 1,700 sq ft, the official 
British exhibit features some major 
British industrial and scientific con- 
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tributions in the fields of transport, 


electricity, radar and _ television. 
Exhibits include a model of a British 
nuclear power station. 


Annual Holidays 


The works of Holophane, Ltd., at 
Elverton Street, Westminster, London, 
S.W.1, will be closed for the annual 
holidays from 20th June to 4th July, 
inclusive. The offices will not close, 
but during the period no deliveries 
will be made. 


Trade Announcements 


Haddon Transformers, Ltd., 
announces that the work at its new 
factory at Ruislip has progressed 
sufficiently for the factory to be 
occupied. The transfer of the head 
office, administration block, design 
departments, and main works to 
Victoria Park Industrial Estate, Field 
End Road, Ruislip, Middx. (tele- 
phone: Byron 9444), was effected on 
Ist June. The Masons Avenue, 
Wealdstone, works are being retained 
to ensure a smooth change-over and 
afterwards assist as an extension pro- 
duction unit. 

Mr. D. J. Brennan-Jesson has been 
appointed sales engineer with the 
Bowthorpe Electric Co., Ltd., and its 
associate company, Tate Engineers, 
Ltd. His territory will include 
London, South East, Southern and 
South West England and also South 
Wales. He commences his duties on 
Ist July. 

Klaxon, Ltd., has been granted the 
sole selling rights of the Ericsson 
flasher units in place of Direction 
Indicators, Ltd., and Mr. R. Wilkinson 
of that company is joining the staff of 
Klaxon, Ltd. 

Goater & Medway, Ltd., have 
moved to 7, Carlton Place, Southamp- 
ton (telephone: Southampton 28980). 

A-I Electric Welding Machines, 
Ltd., has opened new offices at Grove 
House, Sutton New Road, Birming- 
ham, 23 (telephone: Erdington 1176). 
The company’s London office has 
been moved to Temple Chambers, 
Temple Avenue, E.C.4 (telephone: 
Fleet Street 6660). 
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GENERATION and DEVELOPMENT 


Clarence Dock Smoke Problem 


Experimental work on one of the 
30 boilers at the Clarence Dock power 
station, Liverpool, encourages the 
hope that a solution has been found 
to the problem of smoke and dust 
emission. Addressing the Merseyside 
and North Wales Electricity Consulta- 
tive Council at Chester on 27th May, 
Mr. W. C. Parker, regional director for 
the Central Electricity Generating 
Board, said it was not known how far 
the solution could be applied to the 
remainder of the boilers. The city 
would draw more on supplies from 
the grid than from Clarence Dock 
station, which would be used far less 
than now. 


Bingley Smokeless Zone Plans 


When a 10-year plan for smokeless 
zones was discussed at a meeting of 
Bingley Urban District Council last 
week Councillor J. R. Escritt said that 
the annual soot deposit had risen from 
II2-I tons in 1954 to 136-8 tons in 
1958. Moving the deletion of the 
Health Committee minute, Councillor 
L. Hanson contended that the smoke 
was being brought by the westerly 
winds from Keighley and beyond the 
Lancashire border. A petition with 
400 signatures had been sent to the 
Council protesting against Cottingley 
being made the first smokeless zone. 
Councillor J. Craven described Coun- 
cillor Hanson’s motion as the opposite 
to progress, saying that while com- 
paratively speaking Bingley did not 
make much smoke, it was necessary 


to think nationally in this matter. The 
report of the Health Committee was 
approved. 


OVERSEAS 


St. Lawrence Power Project 


Single-core, oil-filled, 230 kV cables 
manufactured at Erith, Kent, by 
British Insulated Callender’s Cables, 
Ltd., have been used for the trans- 
mission of electrical energy from the 
Canadian portion of the Robert H. 
Saunders-St. Lawrence generating 
station. The installed capacity of the 
station is 820 MW, supplied from 16 
generators. Four three-phase circuits 
are being installed from the generator/ 
transformer units to sealing ends 
positioned at the north side of the 
tail-race, the cables running through 
two tunnels which are an integral part 
of the dam. Each circuit will carry 
the output from four 60 MW, 13-8 kV 
generators. 

The four circuits comprise some 
20,000ft of single-core, 0-75 sq in 
copper conductor, lead sheathed, tin 
bronze reinforced, oil-filled cables, 
nearly 4in in diameter and weighing 
approximately 14 lb per ft. Layers of 
p.v.c. and rubber tapes give anti- 
corrosion protection, covered overall 
with fireproof hessian and cotton 
tapes. Each cable is tested after 
installation at 480 kV d.c. to earth by 
a test set capable of tests up to 600 kV 
designed and built for this purpose. 

Two circuits are installed in each 
tunnel, separated by a fire-resistant 


Close-up of the structure of reactor No. | at Hinkley Point nuclear power station showing the 
completed biological shield, the plinth for the steam raising units and the steelwork for the 
control room, gas examination room and so on. In the background the work on reactor No. 2 


can be seen. 


The station is being built for the Central Electricity Generating Board by the 


English Electric, Babcock & Wilcox, Taylor Woodrow Atomic Power Construction Co., Ltd. 
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shield. The cables are carried in hard 
wood cleats treated with phenol penta- 
chloride preservative and mounted on 
galvanised steel brackets. To ensure 
that the thermal expansion is evenly 
distributed the cable is preset into a 
symmetrical waveform with fixed and 
sliding cleats spaced to enable each 
expansion loop to take its share of the 
total movement. Each cable route 
includes one 45 deg bend and a right- 
angle bend at each end. The line 
tension during pulling in was con- 
tinuously measured by a dynamo- 
meter. 


Lower Charges in Sydney 


Sydney (N.S.W.) County Council 
has reduced its charges to domestic 
consumers by £350,000 a year, with 
effect from 1st June. Small conces- 
sions are also made to industrial and 
commercial consumers. The Council 
has decided to review charges again 
in October when the Electricity Com- 
mission’s bulk supply tariff for 1960 
will be known. The _ chairman, 
Councillor W. T. Murray, said he 
hoped that if the present buoyant 
trading position continued more 
reductions could be made. He said 
that the present cuts brought the 
Council’s total reductions in charges 
since 29th April, 1958, to about £2 
million a year. In just over twelve 
months the Council had reduced 
charges to industrial users by more 
than £1 million, to domestic users by 
about £630,000 and to commercial 
users by more than £250,000. In 
addition, the Council had absorbed the 
effects of the recent increase in the 
State basic wages. This had contri- 
buted to stabilising the cost of living 
and maintaining the level of employ- 
ment in New South Wales. Reduc- 
tions in bulk electricity charges by the 
Electricity Commission worth £872,000 
had helped the Council to reduce 
retail charges, but the greater part of 
the benefits (£1,200,000) had been 
made possible by the continuous fall 
in the Council’s operating costs. The 
trading result for the first quarter of 
this year showed an improvement of 
£88,818 on the budget estimates. This 
was the result of lower operating costs 
and an abnormal increase in sales of 
electricity, particularly to domestic 
users. 


Street Lighting Plans 

For re-lighting the side streets of Bearsden, 
on the outskirts of Glasgow, the A.E.I. Lamp 
& Lighting Co., Ltd., has received an order 
from the Burgh Council for 700 class B 
“ Kirby ” lanterns and control gear, including 
the new A.E.I. MRJ 401 choke. The lan- 
terns, housing “ Mazda” 80 W type MBF/U 
fluorescent mercury discharge lamps, will be 
mounted on “ Springbank” Type N concrete 
columns. Before Bearsden received its burgh 
status last year contracts were carried out by 
the company for the County of Dunbarton 
invelving the erection of 250 “ Amber Mark 

” and 100 “ S.O. Fifty ” lanterns along the 
town’s main traffic routes. 

Gateshead Town Council is seeking sanc- 
tion to borrow £3,286 for further street light- 
ing on the Leam Lane estate. 

Durham City Council is seeking sanction to 
borrow £4,425 for street lighting. 
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Electric Heating in Industry 


International Congress at Stresa 


The Fourth International Congress on Electro-heat 
was held at Stresa, Italy, from 25th to 29th May, on 
the general theme of “ The present tendencies in the 
development of electro-heat and their relationship to the 
economics of energy supply in general and electricity 
supply in particular.” The attendance of about 500 
delegates from 17 different countries, the United States, 
the U.S.S.R. and Japan amongst them, as well as the 
180 technical reports submitted reflected the growing 
importance of the production of heat by electricity in 
almost all industries the world over. 

The previous three Electro-heat Congresses, in 1936, 
1947 and 1953, on a smaller scale and of less cosmopolitan 
nature than the last Congress, had been organised by the 
National Electro-heat Committees of Holland (2) and 
France (1) respectively. The Congress at Stresa was the 
first of its kind to be called by the International Electro- 
heat Union, a body which had been established since 
1953. This has its headquarters in Paris, and its member- 
ship at present consists of the national electro-heat com- 
mittees or equivalent organisations of twelve countries. 
Study committees on various aspects of industrial electric 
heating—statutes of the Union exclude domestic or 
comfort heating—allow a continuous interchange of 
information between those most intimately concerned 
with the manufacture and use of electro-heat equipment, 
the supply of electricity, and other interested organisa- 
tions in the member countries. Plenary Congresses, to 
be held every four or five years, are to ensure a periodical 
interchange of ideas on a technically as well as nationally 
wider scale. é 

Whilst the Congress held in Paris in 1953 gave pride 
of place to problems of design and manufacture of 
electro-heat equipment, this year, in accordance with the 
general theme of the Congress, the papers centred largely 
around the applicability and suitability (in the technical 
as well as the economic sense) of electro-heat as regards 
the various materials and industrial processes. Economic 
aspects of electro-heat depend to a great extent on the 


The above photograph shows six of the members of the Committee 

of Section | during a working session. Left to right: Mr. Grimm 

(Austria), Mr. Herzog (Switzerland), Mr. C. T. Melling (Great 

Britain), Mr. Buttikofer (Switzerland), Mr. Tibaldi (Italy) and Mr. 
Wurmser (France) 


F 


relative price, and availability, of electricity supplies and 
other often competing sources of energy such as oil, 
natural and manufactured gas. In the course of the pro- 
ceedings it became clear that in recent years in some 
countries at least electricity has been experiencing the 
revival of competition from oil and, more particularly, 
gas. This applies especially to France where the economic 
scene is undergoing a marked transformation as a result 
of the discovery of large natural gas deposits in the 
metropolitan part of the country as well as in its African 
territories, and where plans are under way to transmit 
cheap gas by underwater pipeline, by tankers and, after 
conversion to electricity, possibly by transmission lines 
and submarine cables from the Sahara to France. 


Recent Trends 


Although developments on a comparable scale are not 
taking place in any other country it appears that increasing 
competition from other forms of energy has been affecting 
the general direction in which the application of electro- 
heat has been moving in the last few years. Thus whilst 
the rate of increase of electricity consumption for 
industrial heating purposes has been generally of the same 
order as the rate of increase of the total electricity con- 
sumption in the various countries, the application of 
electro-heat has become more selective and generally 
directed towards industrial processes where the nature 
of electricity has specific advantages over any other form 
of heating. A development in line with this trend is the 
combined application of gas and electric heating, whereby 
gas is used for preheating, and electricity in the crucial 
high-temperature stages of the process. The relative 
economics of heating by electricity or by other means 
are not, however, determined solely by the relative costs 
of fuel and electricity per heat unit generated but also 
by such factors as the life of equipment, the proportion 
of rejects in manufacture, the utilisation factor of the 
plant, amenities and conditions of work and many others. 

The Congress was officially opened by the Mayor of 
Stresa whose inaugural address was followed by an 
address by Dr. Pietro Rossi, the president of the Italian 
Electro-heat Committee, who were hosts. Addresses of 
welcome were also delivered by M. Felix, the president 
of the International Union on Electro-heat, and by other 
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speakers. A subsequent special plenary meeting was 
addressed by Signor Emilio Colombo, the Minister of 
Industry and Trade, who had come from Rome to convey 
the greetings and good wishes of the Italian Government. 
During the opening ceremony the first three awards of 
a medal recently instituted by the International Electro- 
heat Union for outstanding services rendered in the 
development of the industrial application of electricity 
for heating, were conferred on L. Beuken, of Maastricht, 
the inventor of the well-known model for investigating 
heat flow which carries his name; on Professor H. Miiller, 
of Brunswick University, for his work on the measure- 
ment and regulation of temperature; and on B. v. 
Kantzow, the inventor of Kanthal and Super-Kanthal, 
two alloys which enable temperatures of up to 1,700 deg C 
to be attained in resistance furnaces with oxidising 
atmospheres. 

The papers of the Congress were arranged in ten 
subject groups, and dealt with in corresponding Sections, 
each directed by a governing committee consisting of 
between six and fourteen members, including a chairman 
and one or more general reporters and secretaries. 
Reports on the papers allocated to the various Sections 
were prepared by the reporters who dealt with them 
either singly or in groups, and presented at the sessions 
of the Sections to initiate the discussions.. Up to a 
maximum of four Sections would meet simultaneously 
in different rooms of the Congress building. The Sections 
and subjects dealt with were as follows : — 

Section I.—General developments, statistics, power 
resources, etc. 

Section II.—Iron metallurgy. 

Section III.—Foundry work. 

Section IV.—Mechanical engineering, including weld- 
ing, hardening, etc. 

Section V.—Glass and ceramics. 

Section VI.—Plastics, wood, textiles, rubber, leather. 

Section VII.—Foodstuffs, chemical and pharmaceutical 
products. 

Section VIII.—Electro-chemistry, electro-metallurgy. 

Section IX.—Electrical energy and electricity supply. 

Section X.—Research and allied matters. 


[We hope to publish a report of the discussions at the 
Working Sessions in next week’s issue.] 





Consulting Engineers 


THE report of the Council of the Association of Con- 
sulting Engineers for the twelve months ended 3oth April, 
1959, shows that work abroad continues at a high level. 
An appendix of 75 pages out of the 105 pages of the 
report gives lists of major works in hand on 1st January 
last and of those completed in 1958, including works 
inspection and testing of plant and of reports of investi- 
gations in progress. Final figures of the monetary value 
of these activities as at the beginning of this year are 
not yet available, but it is hoped they will not be less 
than the £550 million recorded at 1st January, 1958. 
Membership of the Association has risen to 500. 

The position at home is stated to be less satisfactory. 
Association members qualified by training with the United 
Kingdom Atomic Energy Authority are said to have few 
opportunities of taking part in the English nuclear power 
programme, as mentioned in the previous report of the 
Council, except on some construction work and on the 
conventional side of advanced reactor projects. Other 
United Kingdom electricity authorities have continued to 
use the services of members for their nuclear power 
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programmes. Foreign reactor manufacturers are making 
a strong entry into the European market and only 
independent technically qualified people can advise on 
the choice of reactor systems for countries wishing to 
plan their own programmes. Doubt is expressed as to 
whether the offer of a “ turnkey ” contract, in which every 
detail is left to a consortium, is of interest to foreign 
purchasers, who expect conventional work, worth perhaps 
70 per cent of the cost of a station, to be done by local 
contractors. 

Of the electrical and associated mechanical contracts 
being carried out abroad by members, the largest in 
terms of estimated aggregate capital expenditure came 
under the heading of thermal power stations and trans- 
mission. In 26 individual cases costs of such schemes 
exceed {1 million and go up to £24 million for five 
120 MW generating sets and boilers in Argentina. Other 
notable contracts involve sums of £15 million and {10-5 
million for geothermal and fuel-fired stations in New 
Zealand and £9 million for Johannesburg station. Among 
hydro-electric undertakings, electrical and mechanical 
work for the Kariba scheme, Rhodesia, with six 100 MW 
sets and 330 kV transmission accounts for £19-6 million 
and for the Aswan scheme, Egypt, £16 million. 





Gas and Dual-iuel Engines 


THE limits of cyclic irregularity and regular deviation 
in parallel running are specified for use where an engine 
drives an electrical generator in the new British Standard 
for gas and dual-fuel engines, B.S. 3109:1959. For a 
directly coupled engine and generator, the cyclic irregu- 
larity as defined is independent of the number of poles 
of the generator and refers to the angular velocity of 
the rotor of the electrical machine. The angular devia- 
tion specified is that calculated on the assumption that 
the torque of the alternator, i.e. the torque opposing the 
moticn of the engine, is uniform throughout the engine 
cycle. 

Six types of reciprocating engine are dealt with in this 
new 26-page publication, which also specifies rated power 
output and speed, permanent and temporary changes of 
governed speed, declared fuel consumption and testing 
and inspection. Advice on information which should be 
supplied by the purchaser and manufacturer on the 
mechanical output needed to provide a given electrical 
output, and on safety precautions, is given in appendices. 

Copies of the Standard may be obtained from the 
British Standards Institution, Sales Branch,.2, Park 
Street, London, W.1, price 6s. 





Hydromechanics 


TWO open days were held last week at the British Hydro- 
Mechanics Research Association at Harlow, Essex. Two 
models, used for the study of the design of the cooling 
water intakes for Hinkley Point nuclear power station, 
were included in the exhibition. Modification of the final 
design has been made as a result of these tests. Models 
were also shown of the Stwlan intakes at the Ffestiniog 
pumped storage scheme which have helped to reduce the 
losses in the upper bend by some §0 per cent. Another 
scale model of these two intakes has been used to 
study conditions causing air-entraining vortices when the 
reservoir is drawn down through the normal daily range 
of 65ft. Various remedies have been tried and compared 
on this model. 


——————eeee 
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the NEWS 


TUNA AAA 


By REFLECTOR 


Onrz of the points raised at the “ Electrical Forum ” 
(one of the most popular features of the British Electrical 
Power Convention) last Friday was the date at which 
parity between the prices of “nuclear” and “ conven- 
tional” electricity could be expected. In the original 
White Paper on atomic power it was put at 1965. This 
was based on the assumption that the price of coal and 
of the normal steam power plant would continue to rise, 
while the cost of nuclear stations would fall. Now it 
seems that coal prices are likely to be fairly stable in a 
declining market and the unit cost of the larger boiler 
and generating plant is now no more than it was several 
years ago. Some of us were sceptical of the White 
Paper’s forecast because the actual cost of generating 
power from nuclear fission was unlikely to be accurately 
known until the first “commercial” stations were in 
operation. At that time the choice seemed to be between 
expensive power and no power at all, with coal supplies 
running out. Anyhow the “ break-even” date is now 
further in the future. At the Forum Sir Christopher 
Hinton put it at 1970. 


* * * 


I remember that when the Herbert Committee’s report 
was published the Electrical Review commented a little 
caustically upon the Committee’s suggestion that the 
Minister of Power should instruct the Area Boards to 
improve their load factor. As Mr. W. S. Lewis pointed 
out at the Electrical Forum, it is the consumers, not the 
supply authorities, who make the load factor. The Boards 
can, of course, do something towards improvement by 
instituting special tariffs and encouraging consumers to 
take advantage of them. But it is not easy to persuade 
people into new habits and the results are likely to be 
comparatively small. Mr. Lewis suggested, and Mr. 
H. G. Nelson (representing the manufacturers) agreed, 
that two-shift working in industry was the only thing 
likely to make a significant improvement in load factor. 
Moreover this would enable manufacturers. to make 
better use of their expensive productive plant. The 
attitude of the trade unions in this connection will be 
decisive; at present they do not appear to favour the idea. 


* * * 


When one or two speakers at the Power Convention 
luncheon of the Electrical Association for Women made 
reference to the excellence of the cooking and serving of 
the meal they were not just being flattering. The 
luncheon was held at the South Devon Technical College, 
which seemed to me to be a strange arrangement until 
I found that boy and girl students of the College were 
responsible for the whole of the preparation and distribu- 
tion of the food. The cooking was good and the waiters 
carried out their duties with the greatest dexterity and 
composure. I have seldom been better treated in a 
London hotel and if the students continue in the same 
way they will help considerably to raise the standard of 


hotel-keeping in this country. A special mention should 
be made of the young toastmaster whose aplomb and 
enunciation were a joy. 


~ * * 


Mr. S. F. Steward, who recently became director of 
the B.E.A.M.A., opened the discussion on the Power 
Convention paper by Mr. A. N. Irens, who was Mr. 
Steward’s successor as chairman of the South Western 
Electricity Board. I rather appreciated some of Mr. 
Steward’s aphorisms. For instance, on the subject of 
power distribution, he said that as the losses of the trans- 
former were reduced those of the manufacturers increased. 
Another mot was :—“ To be successful a gas cooker has 
to look as like an electric cooker as possible.” Mr. 
Steward also mentioned the setting up by the B.E.A.M.A. 
of a new Domestic Division. The Association is taking 
a long time to announce the details of this new section 
although they are already fairly widely known. 


* * * 


Sir John Pickles, when he proposed the health of the 
guests at the Convention dinner, made a kindly reference 
to the electrical Press and in doing so indulged in a quota- 
tion from Matthew Prior (Slightly amended) : — 

“ Be to our virtues very kind; 
Be to our faults a little blind.” 

I am sure that the electrical Press, aware of all the 
difficulties encountered by the electricity supply industry, 
really did not need that exhortation. I cannot answer 
for the “ lay ” Press. 


* x * 


Last week the Electrical Review published an article 
explaining why the Tennessee Valley Authority ordered 
a 500 MW turbo-alternator from a British rather than 
an American firm. Apart from the question of cost, a 
prime consideration was the American firms’ unwilling- 
ness to guarantee a delivery date. Sixty years ago, 
according to a report in the Electrical Review of 16th 
June, 1899, the boot was on the other foot : — 

“The freight on the whole of the Central London 
Railway material is said to average only £4 a ton. This 
figure covers the collecting in America, lightering up the 
River Thames, loading on to London and North-Western 
Railway trucks at Poplar, and delivery on site at 
Shepherd’s Bush. Presuming that the contracts had 
been given to British firms, situated, say, in the North 
of England, the carriage would probably have been 30s 
a ton—that is to say, home firms ought to be able to 
underquote by an amount equal to about sos per ton 
weight of material. On a large contract this would run 
into several thousand pounds sterling, quite sufficient, 
other things being equal, to turn the scale in favour of 
a British firm’s tender. Unfortunately other things are 
not equal—promptness of delivery, for example—and 
although it is the fashion to make a scapegoat of the 
late strike, there can be no doubt that our electrical 
engineering firms are much behind in organisation and 
capacity for undertaking new and original work.” 
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News of Men and Women of the Industry 


At the annual general meeting of 
the British Electrical Power Conven- 
tion at Torquay on Friday last Lord 
Chandos was elected president for 
1959-60 and Sir John Pickles vice- 
president. Lord Chandos is chairman 





Lord Chandos Sir John Pickles 


of Associated Electrical Industries, 
Ltd., and Sir John Pickles chairman 
of the South of Scotland Electricity 
Board. 

The first meeting of the Inter- 
national Board of Management of the 
O.E.E.C. High Temperature Reactor 
Project (“ Dragon”) was held on Ist 
June at the Atomic Energy Establish- 
ment, Winfrith, Dorset. Dr. Sigvard 
Eklund, of Sweden, was elected chair- 
man of the Board for the current year 
with Sir John Cockcroft, of the 
United Kingdom, as vice-chairman 
(Sir John will be succeeded in this 
office by Sir William Penney on Ist 
July). The Board appointed Mr. C. A. 
Rennie, of the Atomic Energy Re- 
search Establishment, Harwell, as 
chief executive of the project. Sir 
John Cockcroft, who has_ been 
appointed Master of Churchill College, 
Cambridge, is being succeeded by Sir 
William Penney as member of the 
United Kingdom Atomic Energy 
Authority for Scientific Research on Ist 
July. 

The Minister of Power has 
appointed Mr. R. H. M. Barkham, 
B.Sc.(Eng.), M.1.E.E., chief commercial 

officer of the 
meee §=6astern Elec- 

_ tricity Board, to 
be a member of 
the Board from 
Ist June, while 
still retaining his 
present position. 
Born in 1910 at 
Wickford, Essex, 
Mr. Barkham 
was educated at 
Southend High 
Mr.R.H.M. Barkhom School and 

apprenticed to 
Crompton & Co., Ltd., Chelmsford. 
During his apprenticeship he studied 
for, and obtained, his external degree 
of Bachelor of Science (Engineering) 
from London University. In 1931 he 





joined the East Anglian Electric 
Supply Co. at Stowmarket as a tech- 
nical assistant and later became 
personal assistant to Mr. Anderson, 
who was then the managing director 
of the eastern group of Edmundsons 
Electricity Corporation. He was 
appointed manager of the Grantham 
Urban Electric Supply Co. in 1945 and 
during his stay there he also looked 
after the Edmundsons interests in 
Stamford, Melton Mowbray and 
Wisbech. He was appointed manager 
of the Essex Sub-Area of the Eastern 
Electricity Board in 1948 and became 
the chief commercial officer of the 
Board in 1955. 


Mr. R. Hill, director and sales 
manager of Rotunda, Ltd., retired 
from executive duties on 31st May. 
As a token of esteem and to mark the 
completion of twenty-five years with 
the company he was presented with a 
television set by the management and 
staff. Mr. Hill will retain his seat on 
the board and will also continue to 
assist the company in a consultative 
capacity. Mr. E. T. Mostyn, who was 
formerly the Midlands representative, 
has succeeded Mr. Hill as sales 
manager. 


Mr. D. H. Hill, of the United 
Kingdom Atomic Energy Authority, 
has been appointed resident nuclear 
energy attaché to Mr. A. H. Tandy, 
the United Kingdom Government’s 
representative to the European Atomic 
Energy Community (Euratom) in 
Brussels. 


The United Kingdom Atomic 
Energy Authority has appointed Dr. 
Nyman Levin to be director of its 
Weapons Group. Dr. Levin has been 
deputy director since he joined the 
Authority in July, 1958. Sir William 
Penney, who has been combining the 
membership for weapons with the post 
of director of the Weapons Group, 
will now relinquish the latter post. As 
recently announced, Sir William will 
be succeeding Sir John Cockcroft as 
member for research when Sir John 
takes up his Mastership of Churchill 
College. Dr. Levin is succeeded as 
deputy director of the Weapons Group 
by Mr. E. F. Newley. 


Metal Industries, Ltd., announces 
that Mr. W. Padley, C.M.G., O.B.E., 
who has been personal assistant to the 
chairman, Sir Charles Westlake, has 
been appointed administrative con- 
troller. Mr. P. Jardine, the group 
chief accountant, becomes group 
financial controller. 


The annual outing of William 
McGeoch & Co., Ltd., Birmingham, 
was held on 30th May when 200 
members and friends visited Weston- 
super-Mare. The party, which 





travelled in a special Western Region 
diesel train, was accompanied by Mr. 
W. Percy McGeoch, works managing 
director, Mr. P. G. Payne, senior sales 
engineer, Mr. D. G. Ayles, switchgear 
departmental manager, Mr. H. Lumb, 
accountant, and other senior execu- 
tives. 


Colonel Sir Stuart Mallinson has 
retired from part-time membership of 
the Eastern Electricity Board upon 
completion of his term of office. 


Mr. F. McPherson and Mr. J. K. W. 
MacVicar have been appointed joint 
managing directors of Thermotank, 
Ltd. Mr. McPherson was previously 
sales director of the company and Mr. 
MacVicar was director and general 
manager. Mr. I. M. Stewart remains 
chairman of the company, but has 
resigned the duties of managing direc- 
tor in view of his appointment as 
chairman of Hall-Thermotank, Ltd., 
the amalgamated company which it is 
° e to form with J. & E. Hall, 

td. 


Mr. G. H. Garbett has been 
appointed to the board of Bill Switch- 
gear, Ltd. Mr. 
Garbett, who has 
had a long 
association with 
the electrical in- 
dustry, joined the 
company in 1939 
as North Mid- 
lands area engi- 
neer and from 
then until this 
year has been 
Midlands _ engi- 

Mr. G. H. Garbett neer and _ chief 

engineer. 

On 30th May over 150 young engi- 
neers at the English Electric Co.’s 
Rugby Works received merit awards 
and indentures in recognition of 
achievements during the year or the 
completion of their engineering train- 
ing. The presentations were made by 
Dr. F. P. Bowden, a director of the 
company. The presentation was held 
in the grounds of Dunchurch Lodge, 
near Rugby, before an audience of 
parents and friends. The examination 
successes of those apprentices who 
entered for external degrees and 
certificates were announced by Mr. W. 
Cooper, principal of Rugby College of 
Technology and Arts. Mr. E. M. 
Price, general manager of the English 
Electric Co.’s Rugby Works, intro- 
duced the principal guests and the 
annual report of the Education and 
Training Department was presented 
by Mr. S. F. Davis, chief education 
officer. The merit awards took the 
form of vouchers to be spent on books, 
tools or instruments. This year’s top 
award went to John D. Hallas, of 


| 
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Left to right: Mr. G. 
Hosie, chairman of the 
English Electric Fore- 
men’s Association, Mr. 
J.D. Hallas (top award 
winner), Mr. D. D. 
Harries (winner of the 
Foremen’s Shield), Mr. 
R. Wilson (best student 
apprentice), and Dr. 
F. P. Bowden (director) 
at the annual pres- 
entation of awards to 
apprentices 


Sheffield, who has completed a 
graduate apprenticeship and is now at 
work in the steam turbine sales depart- 
ment. The best student apprentice of 
the year was Robin Wilson, of Yelver- 
toft, nr. Rugby. “ The Foremen’s Shield 
was won by David D. Harries, of 
Tycroes, nr. Ammanford, Carmarthen- 
shire, and this was presented to him 
by Mr. G. Hosie, chairman of the 
Foremen’s Association. 


The North Western Branch of the 
Electrical Trades’ Commercial Travel- 
lers’ Association held its annual bowl- 
ing match on 29th May at the Rope 
and Anchor Hotel, Dunham Massey, 
Altrincham. There was a very good 
attendance, including the ladies. Mr. 
W. E. Garratt was in charge of the 
bowling arrangements and the ladies’ 
prizes were won by Mrs. Sullivan, Mrs. 
Chadwick and Mrs. Oakley, the men’s 
prizes being won by Messrs. W. 
Gardner, K. Snelson and Brannon. 


Mr. H. F. Keys, D.F.H., A.M.I.E.E., 
will be resigning from the position of 
personal assistant (engineering) to the 
regional _direc- 
tor, Southern, 
South Western 
and South Wales 
Region of the 
Central Elec- 
tricity Generat- 
ing Board on 
24th July next to 
join the Federal 
Power Board, ‘ 
Salisbury, Sates 
Rhodesia, as its 
system operation 
engineer. 

Mr. Keys received his technical 
training at Faraday House and after 
a brief period with the G.E.C., Witton, 
he resigned to become an electrical 
officer in the R.N.V.R. On demobilisa- 
tion he joined the Bristol Corpora- 
tion Electricity Department and on 
nationalisation of the supply industry 
was appointed control engineer at 
Portishead generating station. 

In 1950 he transferred to the 
System Operation Department at the 
British Electricity Authority’s head- 
quarters and in 1953 returned to the 
West Country to take up an appoint- 
ment in the System Operation Depart- 


Mr. H. F. Keys 








ment of the Bristol Grid Control Area. 
Upon reorganisation of the industry in 
1958 Mr. Keys was appointed to his 
present position. 


Mr. J. L. Miller, D.Eng., ‘M.1.E.E., 
formerly chief engineer of British 
Insulated Cal- 
lender’s Cables, 
Ltd., has been 
appointed a con- 
sultant engineer 
by the Telephone 
Manufacturing 
Co., Ltd. He 
will continue his 
associations with 
other industrial, 
engineering and 
research in- 
terests. Dr. J. L. Miller 

While with 
B.I.C.C. Dr. Miller was a director of 
some of the group companies, includ- 
ing British Telecommunications Re- 
search, and he was previously chief 
research engineer with Ferranti, Ltd. 
Some years ago he carried out research 
in the high-voltage field, on trans- 
mission, and in the light-current and 
electronic fields. He is the author of 
many papers and has been awarded 
the Sebastian de Ferranti and the 
Paris Exhibition Premiums of the 
Institution of Electrical Engineers. 
Dr. Miller is a past member of 
Council of the I-E.E., a past chairman 
of the North Western Centre of the 
I.E.E., and a past chairman of the 
Radio Group of that Centre. 


Mr. R. Thompstone, Associate 
L.E.E., has been appointed manager of 
the West Bourne District of the 
London Electricity Board on the 
resignation of the present manager, 
Mr. W. Millner. 

Mr. Thompstone was formerly with 
Central London Electricity, Ltd., and 
at vesting day was appointed sub-area 
design and planning engineer in the 
Western Sub-Area of the Board, later 
being appointed technical officer (engi- 
neering standards) in the Chief Engi- 
neer’s Department. Since 1957 he has 
been manager of the Board’s North 
Eastern District. 

Mr. A. E. Marchant, M.Sc.Tech., 
M.I1.E.E., A.M.I.Mech.E., has been 
appointed to succeed Mr. Thompstone 
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as manager of the Board’s North 
Eastern District. Mr. Marchant was 
formerly borough electrical engineer 
and manager, Barking, and at vesting 
day was appointed commercial officer 
of the South Eastern Sub-Area of the 
Board. Later in the same year he was 
appointed to his present position of 
assistant chief commercial officer 
(planning and development). 


Mr. A. L. Cramb, M.I.E.E., has 
been appointed sales director of the 
Brush Electrical Engineering Co., Ltd., 
Loughborough. He was formerly 
managing director of Brush Group 
Australia, Ltd., and before that general 
manager of Brush Export India, Ltd. 
He served as an engineer commander, 
R.N.V.R., during the last war. 


The Birmingham Electrical Golfing 
Society held its spring meeting at 
‘Moor Hall Golf Club, near Birming- 
ham, on 26th May. The president, 
Mr. T. C. Browne, welcomed the 
members and guests, and the captain, 
‘Mr. P. M. King, presented the prizes. 
The spring trophy was won by Mr. 
R. Barclay, the runner-up being Mr. 
G. Noakes, Mr. T. C. Beaumont being 
third. The next meeting of the 
Society will be held at Handsworth 
Golf Club on 18th June. 


In order to lighten his duties, Mr. 
J. M. Wallace has relinquished the 
chairmanship of Blaw Knox, Ltd., but 
retains his seat on the board. He is 
succeeded as chairman by the Hon. 
Alexander Hood. 


Mr. T. Milnes has been appointed 
manager of the Power Plant Division 
of the M.E.I. Co., 
Ltd., of Wolver- 
hampton, and 
will be respon- 
sible for the pur- 
chase and sale of 
heavy _ electrical 
plant, air com- 
pressors, generat- 
ing sets and 
similar equip- 
ment. The M.E.I. 
Co., Ltd.  to- 
gether with E. J. 
Wilcock, Ltd., 
Birmingham, and the Shoolbred Elec- 
trical Co., Ltd., Luton, form the 
Electrical Division of the Deritend 
group of companies. 


Mr. J. H. Leck, M.Sc., Ph.D., has 
been appointed senior lecturer in 
electronic engineering in the Uni- 
versity of Liverpool as from ist 
October next. 





Mr. T. Milnes 


OBITUARY 


Mr. H. Denton.—The death 
occurred on 28th May of Mr. Harold 
Denton, who was with Oliver Pell 
Control, Ltd., some fifty years before 
he retired and was the prime mover 
and organiser in establishing and 
building up the coil winding section 
of their business, which traded for 
many years as the Varley Magnet Co. 
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STOCKS and SHARES 


IN the electrical markets of the Stock 
Exchange news from the cable manu- 
facturing industry has again been 
monopolising much of the attention. 
Publication of the British Insulated 
Callender’s Cables report, containing 
Mr. McFadzean’s annual review, was 
followed almost immediately by notice 
of that company’s share-exchange 
offer to Scottish Cables. The latter 
company announced at the same time 
its annual results, and shortly after- 
wards came the full report of Johnson 
& Phillips, with ‘comments by Mr. 
William Glass on the changes which 
have taken place within the industry. 


Offer to Scottish Cables 


Holders of Scottish Cables 4s 
ordinary shares are to be invited to 
exchange each ten shares held into 
three {1 ordinary shares of British 
Insulated Callender’s Cables. On the 
basis of a quotation of about 55s 6d 
for the latter, the terms put a value 
of 16s 8d per share on Scottish Cables; 
these had been standing at 17s just 
before the news and were consequently 
marked down by about od afterwards. 
In company with several other cable 
companies’ shares, they have risen 
substantially in value since the initia- 
tion last year of the re-grouping 
operations by B.I.C.C. and A.E.I. For 
Scottish Cables 44 per cent preference 
shareholders the offer is of one 
B.I.C.C. ordinary share for every three 
preference, which were marked up 
from 13s 9d to 17s 9d. 


Income Position 


Scottish Cables report trading 
profits for 1958-59 at much the same 
figure as for the previous year and are 
paying a second dividend, making a 
total of 164 per cent, covered twice by 
earnings. B.I.C.C. paid 134 per cent 
(covered 2} times) for the latest year, 
so that from the income point of view 
the exchange on the terms offered 
would indicate an increase for Scottish 
Cables shareholders. At the latest 
dividend rates, for instance, 500 of the 
latter shares producing £16 10s gross 
per annum would be replaced by 150 
B.I.C.C. shares paying £20 5s. For 
the preference shareholders the pros- 
pective income would be the same as 
at present, but the capital value of 
the investment would be materially 
improved. Directors of Scottish 
Cables have notified the intention of 
accepting the offer in respect of their 
own holdings. It will be conditional 
upon 90 per cent acceptance by 13th 
July, subject to any change decided 
upon by B.I.C.C. 


B.LC.C. Prospects 


Regarding the outlook for the 
B.I.C.C. group, Mr. McFadzean said 
in the annual report that he would feel 


very optimistic if it were not for the 
adjustments that would have to be 
made between the supply and demand 
for at least some of the products. He 
had referred previously to the effects 
of the break-up of trade associations 
at a time when excess capacity existed 
in some sections of the industry, 

to the further intensification of com- 
petition as a result. It would be the 
company’s endeavour to effect adjust- 
ments in an orderly way, but he 
did not ignore the possibility of 
temporarily adverse effects from price- 
cutting. In 1958 the group’s trading 
surplus expanded by almost a million, 
to £8-8 million. Most of the improve- 
ment took place in the second half of 
the year, and the accounts included no 
contribution from “Telcon,” which 
did not join the group until after the 
end of the period. 


Johnson & Phillips 


Net profits of Johnson & Phillips 
contracted last year from {£91,000 to 
£74,000, after all charges, but the 
ordinary dividend is being maintained 
at 5 per cent. In his review which 
accompanied the report the chairman 
ascribed the setback to generally diffi- 
cult trading conditions and to heavy 
terminal losses in British National 
Electrics; this subsidiary’s factory has 
now been sold and the production of 
domestic appliances has ceased. 
Looking ahead, Mr. Glass noted that 
the reduction in cable prices called for 
a substantial increase in sales if 
income were to be maintained. He 
saw reasonable prospects for expan- 
sion, and in that respect welcomed the 
easing of Government restrictions on 
capital expenditure, especially in the 
nationalised industries. He reported 
indeed that in the first four months 
of this year orders were being taken 
at a level appreciably higher than the 
monthly average for 1958. The {£1 
shares have been fairly steady recently 
at about 25s 3d, showing a yield of 
a fraction under 4 per cent. 


Chloride Issue 


Chloride Electrical Storage ordinary 
shares are now quoted ex the one-for- 
two scrip issue and the “A” shares 
have been dealt in at around 53s 6d 
in the new form. Dividends for last 
year are being maintained at the rate 
of 174 per cent paid on the four 
previous occasions, but are being 
supplemented by an extra 2} per cent 
by way of an interim payment on 
account of this year. The total 20 per 
cent is equivalent to 13} per cent on 
the capital as now increased, and on 
this basis the yield from the shares 
works out at 5 per cent. Trading 
profits of the company were little 
changed in 1958, but there was a con- 
siderable advance in investment 
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income, with the result that total net 
revenue, after tax, came out £143,000 
to the good at £899,000. This covers 
about 17 times over the amount of 
the distributions. Shareholders were 
advised at the recent meeting that 
competition in the industry remained 
intense. It was being countered by 
continuous attention to technical 
research and development and by the 
concentration and streamlining of 
manufacturing, selling and service 
facilities. 


Elliott-Automation 


At around 24s 3d the §s shares of 
Elliott-Automation have dropped some 
way below the heights to which they 
were assisted by American buying a 
few weeks ago, but the yield of not 
much more than 2 per cent from the 
10 per cent dividend is still one of the 
lowest returns in the industrial market 
and witnesses the firmness of invest- 
ment belief in the future of the group’s 
products. Early last year the company 
sold its interest in Associated Insula- 
tion Products, and it is a notable 
feature of the accounts now available 
that the loss of income from that 
source was more than made good 
during the period by rising profits 
from the automation activities. It is 
apparent also from the balance sheet 
that the £1-7 million net proceeds from 
the sale of A.I.P. have been quickly 
put to use in the business. Share- 
holders are told in the report that the 
directors see no indications why the 
expansion achieved last year should 
not continue in normal circumstances. 


Ada Dividend 


Ada (Halifax) 1s shares were firm 
and active at about 3s 6d after the 
company’s announcement of an in- 
crease in the profits of 1958-59 from 
£84,000 to £180,000 (after a much 
larger tax charge) and of a final divi- 
dend of 15 per cent. This makes a 
total for the year of 25 per cent (or 
74 per cent more than before) and is 
payable on capital increased by the 
three million new shares issued at 
1s 9d each last March. At that time 
the directors gave details of the 
enlargement of the production facilities 
for which the new money was required 
and which should be contributing to 
profits in the financial year now 
current. The prospective yield on the 
shares is over 7 per cent. 


Copper Abstracts 


The Copper Development Associa- 
tion is now producing a monthly 
publication cqntaining abstracts ont 
on a survey of some 120 technical 
journals and relevant media, supple- 
mented by detailed reproductions from 
other abstract journals. “Copper 
Abstracts ” replaces the C.D.A. Tech- 
nical Survey. The subject matter is 
devoted exclusively to copper and its 
alloys. It can be obtained from the 
Copper Development Association, 55, 
South Audley Street, London, W.1. 
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REPORTS and DIVIDENDS 


B.I.C.C.-Scottish Cables.—An offer 
has been made by British Insulated 
Callender’s Cables, Ltd., for the 
acquisition of the whole of the issued 
capital of Scottish Cables, Ltd., on an 
exchange of shares basis. The offers 
are one B.I.C.C. ordinary share of £1 
in exchange for every three 4} per 
cent cumulative preference shares in 
Scottish Cables, and three ordinary 
shares of £1 each in B.I.C.C. for every 
ten ordinary 4s stock units in Scottish 
Cables. The directors of Scottish 
Cables consider that the offers are in 
the interests of members and they 
intend to accept in respect of all stock 
owned by them. 

Preference shareholders in Scottish 
Cables who accept the offer will 
receive the same dividend income on 
the basis of the 13} per cent total 
distribution proposed by B.I.C.C. for 
last year and will benefit from a 
capital angle. Ordinary stockholders 
in Scottish Cables who accept will 
have their income increased on the 
basis of the total distributions to be 
paid for the latest financial years of 
13} per cent for B.I.C.C. covered 2-5 
times and 164 per cent for Scottish 
Cables twice covered. For every £100 
of stock (500 units of 4s each) in 
Scottish Cables producing a gross 
annual income of £16 they will receive 
150 £1 ordinary shares in B.I.C.C. 
producing £20 5s. In the event of the 
offers becoming unconditional Scottish 
Cables will continue under its own 
mame as a separate entity within the 
B.I.C.C. group. Mr. W. Fraser will 
continue to be chairman and manag- 
ing director of Scottish Cables, and he 
will also be invited to join the B.I.C.C. 
board. The entry of’ Scottish Cables 
into the B.I.C.C. group will also 
bring into the group a majority hold- 
ing in Scottish Cables (South Africa), 
Ltd., which operates a factory at 
Pietermaritzburg, Natal. 

It is stated that while the possibility 
of introducing further cablemaking 
companies into the B.I.C.C. group 
cannot be ruled out, if at any time 
there are special circumstances apply- 
ing, there is no intention at present 
of adding to what is considered will 
be a well-balanced group capable of 
producing and installing a complete 
range of all the main types of wires 
and cables required for power and 
communication purposes. 


British Insulated Callender’s Cables, 
Ltd—The main figures in the 
accounts for 1958 were given in our 
issue of 17th April. In his statement, 
which has been circulated to stock- 
holders, Mr. W. H. MacFadzean 
(chairman and managing director) says 
that in a year during which competi- 
tion has been more intense than ever 
it is gratifying to report that the 
surplus on trading for 1958 has 
increased by almost £1,000,000 to 
£8,808,610. Further considerable 


progress was achieved during 1958 in 
the execution of the major re-planning 
and re-equipment schemes embarked 
upon a few years ago. 

Although the monetary value of 
sales fell slightly from £111 million 
for 1957 to £110 million last year, this 
was much more than accounted for by 
the lower prices ruling, particularly for 
copper, and the physical volume of 
sales was appreciably in excess of that 
for 1957. Of the total sales, some 66 
per cent was effected in the home 
market, as compared with 64 per cent 
for 1957. While the Telephone Cables 
Division has operated well below 
capacity on the continued curtailment 
of demand by the British Post Office, 
the Accessories and Mineral Insulated 
Cables Divisions have achieved sub- 
stantial increases in outputs. A 
gradual improvement in 1958 gained 
momentum particularly after the 
relaxation of hire-purchase restrictions 
in the latter part of the year, and thus 
benefited the sale of such products as 
capacitors, enamelled wire and lighter 
cables. There was, however, no such 
marked improvement in the essentially 
capital goods sectors, for the in- 
creased spending announced by the 
nationalised industries came too late 
to have any marked effect in 1958. 
One-third, or some £37 million of 
their sales, represented direct exports 
from this country and sales effected 
by the subsidiary companies overseas. 

The group is now trading in 130 
different countries and in eleven of 
these it has important manufacturing 
interests. The latter, with the excep- 
tion of the Canadian company, have 
achieved a further improvement in 
earnings. The Canadian company has 
suffered a loss, but the results for 
the second six months showed an 
improvement over the first half of the 
year. 

Referring to the fluctuations in the 
price of copper, Mr. MacFadzean says 
that up to October they derived some 
benefit from the steady rise in the 
basic price, but due to exceptional 
fluctuations in the last three months of 
1958 and the problems arising from 
the drying up of supplies from their 
two main sources, they incurred a 
small loss over the year as a whole 
even more moderate than for 1957. 
They have continued to spend con- 
siderable money and effort on research 
and development. At the end of the 
year they embarked on a major pro- 
gramme for the modernisation and 
extension of the research laboratories 
at Wood Lane in which the basic 
research of the group is now largely 
concentrated. Mr. MacFadzean refers 
to the acquisition of the share capital 
of the Telegraph Construction & 
Maintenance Co., Ltd., and to the 
potential benefits to both companies. 
The merger through Telcon’s 50 per 
cent shareholding in Submarine 
Cables, Ltd., will give them an interest 
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in long continuous lengths of sub- 
marine telephone cables, the only main 
type of cable not already made by the 
group. 

Turning to the excess capacity exist- 
ing in certain sections of the cable 
industry, the chairman says that there 
have been several major developments. 
Larger groups have been formed, no 
doubt influenced by the effect of the 
Restrictive Trade Practices Act, but 
clearly having as their main objective 
a desirable rationalisation of certain 
activities. Whilst there may be some 
further mergers from time to time, 
many companies in the cable industry 
will continue as separate concerns, 
some of which are small and 
specialise in a limited range of 
products. With regard to the break- 
up of certain trade associations, these 
had done much in the early days 
to stabilise the young and growing 
electrical industry, and it is quite 
wrong to condemn them wholesale, as 
there is a tendency to do today. Mr. 
MacFadzean hopes that it will be 
possible to keep some organisation in 
being to deal with at least certain 
common problems on an _ industry 
basis. It will be their endeavour to 
effect an orderly adjustment to the new 
conditions for senseless price cutting 
benefits no one. It would be foolish, 
however, to ignore the probability that 
some price cutting may take place 
and that their trading results may 
temporarily be adversely affected. 
Dealing with the European Common 
Market, Mr. MacFadzean says that 
he does not think the potentially 
serious effect on British industry of 
the Common Market is fully realised 
and he hopes that some solution will 
be found to the present impasse in 
Europe and that a European Free 
Trade Area or some such equivalent 
will be established. 

Reviewing the prospects, Mr. Mac- 
Fadzean says that as regards immedi- 
ate prospects he would be optimistic 
were it not for the adjustments that 
must take place in the industry 
between the present supply and 
demand in certain products at least. 
If such adjustments are made in an 
orderly fashion they have nothing to 
fear. If not, then short-term results 
must be ‘affected and the immediate 
future viewed with caution. In the 
medium- and long-term future, he has 
every confidence in their ability not 
only to hold but also to develop their 
position in an industry which, what- 
ever its present problems may be, is 
essentially one of an expanding nature. 

Mr. MacFadzean’s statement is 
issued in a brochure which deals with 
some of the interesting orders received 
by the group during the year. 

Scottish Cables, Ltd, in a 
preliminary statement, shows a trad- 
ing profit for 1958-59 of £438,376, as 
compared with £436,038 for the 
previous year, plus investment income 
of £49,703. After deducting deprecia- 
tion, etc., and £212,594 for taxation, 
the net profit is £212,029 (against 
£182,527). It is proposed to pay a 





Ili2 


second interim dividend of 10} per 
cent, making 16} per cent for the year 
(against 274 per cent on smaller 
capital). 


Allen West & Co., Ltd., report a 
consolidated trading profit for the year 
to 31st January last of £1,123,687, as 
compared with £1,417,500 for the 
previous year. After meeting all 
charges, including £385,636 for taxa- 
tion, the net balance is £426,071 
(against £482,635), of which £374,794 
is dealt with in the accounts of the 
parent company. General reserve 
receives £250,000. It is proposed to 
pay a final dividend of 7} per cent on 
increased capital, making, with the 
interim dividend of 5 per cent on the 
smaller capital, 124 per cent for the 
year (unchanged). 

In his statement, Mr. M. W. H. 
Lancaster (chairman) says that a drop 
in earnings as compared with those of 
the record-breaking year 1957-58 was 
anticipated. They have not been 
losing orders and have enjoyed their 
full share of the orders offered by a 
temporarily receding market. Since 
December last there has been a 
gradual improvement and they have 
received a substantial order from the 
British Transport Commission for the 
control gear for diesel-electric loco- 
motives. 


Johnson & Phillips, Ltd.—The 
report and accounts for 1958 now 
issued show a trading balance of 
£346,278, as compared with £405,637 
for 1957, which with other income 
makes £399,594. After meeting all 
charges, including £32,000 for taxa- 
tion, there is a net profit of £73,676 
(against £91,245). As we reported in 
our last issue, the dividend for the 
year is maintained at 5 per cent, and 
the balance carried forward is £148,387 
(against £158,355 brought in). 

In his review of the year, Mr. W. 
Glass (chairman and managing direc- 
tor) says that the disappointing results 
were due to heavy terminal losses in 
British National Electrics, Ltd., to the 
fact that overseas activities did not 
produce as much as they had expected, 
and to generally difficult trading condi- 
tions. Production of domestic appli- 
ances by British National Electrics has 
now ceased, but they have made 
appropriate arrangements io ensure 
that spares and service will be avail- 
able to customers. The B.NE. 
factory is being sold. 

The manufacturing departments at 
Charlton and New Cross did rather 
better than in the previous year. The 
total sales were less but by improved 
production efficiency and _ other 
economies better results had been 
achieved. Whilst sales of rubber and 
thermoplastic cables were well main- 
tained during the year—their share of 
this market actually expanded—the 
demand for mains cables declined, 
principally on account of curtailment 
of capital expenditure by the 
nationalised industries. The easing of 
Government restrictions on capital 
expenditure, particularly 4n the 


nationalised industries, is, however, 
likely to lead in the present year to an 
increase in demand for most of their 
products. The average monthly value 
of orders taken for the first four 
months of 1959 is appreciably higher 
than the monthly average for 1958. 

Overseas they made a small loss in 
Australia, and in September last they 
began a complete reorganisation of the 
form of trading in that country which 
should considerably improve results. 
In South Africa the results were 
reasonably good but were adversely 
affected by teething troubles in estab- 
lishing transformer manufacture in the 
Union. Trading conditions in Canada 
have been difficult and they are 
engaged upon a reorganisation of their 
affairs in that country. 

Referring to the change in the 
British cable industry and the ending 
of the price arrangements which have 
hitherto been based on mutual agree- 
ment between a large number of cable 
manufacturers, Mr. Glass says the 
price levels have fallen and a sub- 
stantial increase in sales volume will 
be necessary to make good the 
decrease in revenue. The cable 
industry is now dominated by two 
large groups, but there are reasonable 
hopes of Johnson & Phillips securing 
an expansion in sales under the new 
trading conditions. The policy of 
expanding their interests in switchgear, 
transformer and capacitor manufacture 
should stand them in good stead whilst 
this cable battle continues. 


Reliance-Clifton Cables & Indus- 
trial Products, Ltd., reports group 
trading profits for 1958 of £413,247, 
as compared with £351,505 for 1957, 
which with other receipts of £88,786 
makes a total of £502,033. After 
deducting £55,689 for depreciation 
and other charges, and £199,660 for 
taxation, there is a net profit of 
£246,684 (against £185,701). It is 
proposed to pay a final dividend of 
9 per cent on the ordinary and “A” 
non-voting ordinary stock, making 15 
per cent (unchanged), and also to 
distribute from capital profits arising 
since the end of the financial year 
34 per cent, free of tax, on both 
classes of stock. 


Elliott-Automation, Ltd.—The main 
figures in the accounts for 1958 were 
given in our issue of rst May. In his 
statement, which accompanies the 
report and accounts, Mr. R. E. F. 
de Trafford (chairman) says that 
despite increased output, and notwith- 
standing the recent recession in the 
capital goods industries generally, the 
order book remains satisfactory, and 
includes orders for many important 
projects covering a wide range of 
industries, such as oil refineries, power 
stations (atomic and conventional), 
food factories, steel works and chemi- 
cal plants. During the past twelve 
months they have taken further steps 
to widen their range of services. An 
agreement was entered into with the 
Consolidated Electrodynamics Cor- 
poration of Pasadena, California, 
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covering quality control instrumenta- 
tion, and agreements were also made 
with the Farris Engineering Corpora- 
tion of New Jersey, to manufacture 
and sell safety and relief valves, and 
with the Farris Flexible Valve Cor- 
poration for pinch valves. Addi- 
tionally, agreements were made with 
the Western Electric Co. Inc., New 
York, for the manufacture of 
specialised types of relays, and with 
Canadian Curtiss-Wright, Ltd., for 
certain nucleonic instruments. A 
separate subsidiary, Elliott Nucleonics, 
Ltd., was recently formed to handle 
the nucleonic instrument activities of 
Elliott Brothers (London), Ltd. A 
number of installations of the National- 
Elliott “405” computer have now 
been made; one has been supplied 
to Germany and other export orders 
are in hand. Exports of the National- 
Elliott “ 802” transistorised computer 
to the United States have commenced. 


Senior Economisers, Ltd.—The 
annual meeting was held on 1st June, 
Mr. D. C. L. Green (chairman) 
presiding. In his circulated statement 
Mr. Green said that the rather large 
increase in profit for 1958 was due in 
the main to the final closure of certain 
long-term contracts and the inclusion 
of the results of a year’s trading by 
Henry Hargreaves & Sons, Ltd., the 
subsidiary company for which the 1957 
figures contained no comparable item. 
The value of orders received during 
1958 was again reduced, being 25 per 
cent less than those received in 1957. 
The turnover had been considerably 
in excess of these orders and therefore 
the orders on hand of the holding 
company at 31st December last were 
correspondingly lower than at the 
same date two years ago. Of the 
orders received in 1958 almost 50 per 
cent were for export contracts. So 
long as conditions did not worsen he 
expected the results of 1959 to be 
reasonable as they would benefit from 
certain long-term contracts which were 
yet to be completed, but so far as the 
directors were at present able to judge, 
they thought it likely that for some 
time after 1959 the consolidated profits 
might well show an appreciable drop, 
and shareholders should not expect 
for some time after 1959 any increase 
in the amount to be distributed by 
way of dividend over the total of 
£40,250 net as was originally intended 
to be distributed in respect of 1958. 


Lightfoot Refrigeration, Ltd.—The 
financial results for the year ended 
31st December last were given in our 
issue of 29th May. In his review of 
the year, which accompanies the 
report and accounts, Mr. K. Lightfoot 
(chairman) refers to the acquisition of 
leases of two additional factories 
adjacent to the older premises at 
Wembley, and says that throughout 
the period of reorganisation which was 
entailed, their output increased month 
by month, reaching a new record for 
the month of December and making 
the total turnover for the year 14 per 
cent higher than for 1957. They have 
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also been successful in obtaining an 
even higher volume of new orders, and 
they started the current year with 
an 18 per cent greater value of 
unexecuted orders in hand than were 
on the order book on ist January, 1958. 

After referring to the agreement 
with the Gesellschaft fiir Lindes 
Eismachinen, Wiesbaden, Germany, 
for the exchange of technical informa- 
tion, the formation of a subsidiary 
company in Eire, in conjunction with 
their former distributors, T. C. Boland 
& Son, with the title Lightfoot 
Refrigeration (Ireland), Ltd., and the 
progress of Lightfoot Cold Stores, 
Ltd., Mr. Lightfoot says that the 
directors have now under considera- 
tion the matter of raising additional 
capital by means of a rights issue to 
the existing shareholders. They also 
have in mind that if such an issue is 
decided upon, the opportunity might 
be taken to recommend that the two 
existing classes of capital should be 
merged into one. 


Ada (Halifax), Ltd., reports a net 
profit for the year to 31st March last 
of £179,762, as compared with £83,892 
for the preceding year. Taxation 
absorbed £171,355. It is proposed to 
pay a final dividend of 15 per cent on 
increased capital, making 25 per cent 
for the year (against 174 per cent), and 
to carry forward £197,441 (against 
£91.210 brought in). 


New Companies 


Mechanical Automation, Ltd.—Registered 
12th May. Capital £100. Manufacturers of 
and dealers in control equipment, conveyors, 
switchgear, forgings, instruments, etc. Direc- 
tors: E. O. Herzfeld, L. L. Ross and G. C. 
Fairbanks (all directors of Elliott Brothers 
(London), Ltd.). Regd. office: Century 
Works, Lewisham, S.E.13. 

John W. Kirkham (Engineering), Ltd.— 
Registered 12th May. Capital £1,000. 
General mechanical engineers, electrical engi- 
neers, manufacturers of electrical apparatus, 
radio and television apparatus, etc. Directors: 
J. W. Kirkham and Mrs. Gladys M. Kirkham. 
Regd. office: 10, Park Street, Lytham, Lancs. 

Cragg & Brewer, Ltd.—Registered 11th 
May. Capital £1,000. Electricians, electrical, 
radio and television engineers, etc. Directors: 
S. A. Cragg and R. J. Brewer. Regd. office: 
73, Bowness Avenue, Didcot, Berks. 

R. Summers (Devon), Ltd.—Registered 11th 
May. Capital £100. Manufacturers of and 
dealers in radio, electrical and mechanical 
apparatus of all kinds, etc. Directors: R. 
Summers and W. Ming. Regd. office: 51, 
Gestridge Road, Kingsteignton, Newton 
Abbot, Devon. 

J. A. Phillips (Electrical), Ltd.—Registered 
8th May. Capital £1,000. To acquire the 
business of electrical contractors carried on by 
J. A. Phillips at Bowes Park, N.11, etc. 
Directors: J. A. Phillips and E. G. Latham. 
Regd. office: 74, Myddleton Road, N.11. 

P. Duggan & Co., Ltd.—Registered in 
Belfast 2nd March. Capital £5,000. Elec- 
trical] engineering in all its branches, etc. 
Directors: P. F. Duggan and Mary A. Duggan. 
Regd. office: 104a, Cramoc Street, Belfast. 


R. Brock, Ltd.—Registered 14th May. 
Capital £10,000. Electrical engineers and 
general electrical installation contractors, etc. 
Directors: R. A. C. Brock and Phyllis V. 
Loxton. Regd. office: 135, Brockhurst Road, 
Gosport, Hants. 

Electrical Maintenance Services, Ltd.— 
Registered 8th May. Capital £2,000. Elec- 
trical maintenance engineers, repairers of and 
dealers in domestic and commercial electric 
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and electronic equipment, etc. Directors: 
S. A. Senior and Mrs. Elsie M. Senior. Regd. 
office: 2, High Street, Connah’s Quay, near 
Chester. 

James A. Bratt, Ltd.—Registered 8th May. 
Capital £2,000. To acquire the business of 
television engineers, electricians, dealers in 
television, radio and electrical goods, mainten- 
ance and servicing contractors and hire-pur- 
chase dealers carried on by J. A. Bratt at 
Darlington, etc. Directors: J. A. Bratt and 
.G. Hewson. Regd. office: 27, Grange Road, 

arlington. 

Technical Di-Electrics, Ltd.—Registered 
1§th May. Capital £1,000. Merchants, 
manufacturers and distributors of insulating 
varnish for component parts of electrical 
equipment, etc. Directors: M. J. Mackridge, 
J. W. Thorn, Irene Mackridge and W. Riley. 
Regd. office: Newhive Works, Walshaw, Bury. 

Stewart Porter, Ltd.—Registered 15th May. 
Capital £1,000. To acquire the business of 
an electrical engineer and dealer heretofore 
carried on by Stewart Porter at 64, Market 
Street, Chorley, Lancs. Directors: S. Porter 
and Florence G. Porter. Regd. office: 64, 
Market Street, Chorley. 

Cole & Perkins, Ltd.—Registered 2oth 
May. Capital £1,000. Electrical engineers 
and contractors, etc. S. Perkins signs as 
director. Regd. office: 61, Sandbeds Road, 
Shortheath, Willenhall, Staffs. 


S.B.W. (Tubes), Ltd.—Registered 1st May. 
Capital £100. Electricians, electrical con- 
tractors and engineers, mechanical engineers, 
television and radio engineers, etc. Directors: 
J. R. E. Smith, J. Wade and A. T. Bennett. 
Regd. office: Calversyke Mill, West Lane, 
Keighley. 

Electricold Refrigeration Manufacturing 
Co., Ltd.— Registered 1st May. Capital 
£1,000. Refrigeration engineers, electrical 
and electronic engineers and contractors 
and manufacturers of all kinds of refri- 
geration and electrical apparatus, etc. Direc- 
tors: F. H. Spargo and Doris I. Spargo. 
Regd. office: 13, Hillbury Road, Whyteleafe, 
Surrey. 

A. & S. Electrical Co., Ltd.—Registered 
24th April. Capital £1,000. Electrical and 
electronic engineers, radio and _ television 
engineers, etc. Directors: A. Heller and S. 
Carmel. Regd. office: 57, Blandford Street, 
W.1. 

Deamer Sales, Ltd.—Registered 24th April. 
Capital £100. Electrical engineers and con- 
tractors, etc. Directors: K. Cooper and 
Gladys F. Cooper. Regd. office: 84, Tib 
Street, Manchester, 4. 

E. H. Sykes (Barnsley), Ltd.—Registered 
24th April. Capital £2,500. To acquire the 
business of electrical contractors carried on by 
E. H. Sykes at Post Office Yard, Town End, 
Barnsley, Yorks. Directors: E. H. Sykes and 
N. Sykes. Solicitors: Neal, Scorah, Siddons 
& Co., Sheffield. 

J. Garner & Sons (Southern), Ltd.—Regis- 
tered 27th April. Capital £1,000. Electrical 
engineers and contractors, electricians, elec- 
tronic engineers, radio and television engi- 
neers, etc. Directors: J. S. Garner, Elaine J. 
Elman and Joyce C. Lesser. Regd. office: 
153/5, Hamlet Court Road, Westcliff-on-Sea, 
Essex. 

Electrical wipment Co. (Northern 
Ireland), Ltd.—Registered in Belfast 27th 
February. Capital £60,000. Electrical engi- 
neers, etc. Regd. office: 38, Fountain Street, 
Belfast. 

K.E.P, Products, Ltd.—Registered 2nd 
April. Capital £1,000. Manufacturers, 
repairers, servicers, and hirers of and dealers 
in radio, electrical and mechanical apparatus, 
etc. Directors: K. E, Pretty and Doris E. V 
Pretty. Regd. office: Victoria House, 37, 
Lewisham Way, S.E.14. 


Bankruptcies 


A. E, Shaw, 31, Bowden Road, Parkstone, 
Poole, Dorset, electrician.—Receiving order 
made 25th May on debtor’s own petition. 

A. Banoff (trading as Almyn Radio Electric 
Co.), lately carrying on business at III, 
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Church Road, Hove, Sussex, electrical and 

radio engineer.—Last day for receiving proofs 

for dividend 17th June. Trustee, Mr. H. C. 

reach 4, Charterhouse Square, London, 
Fok # 


F, Monk, Ashby Road, Stapleton, Leics., 
electrical and radio engineer.—First and final 
dividend of § 11/32d in the £, payable at the 
Offical Receiver’s Office, 27, Regent Street, 
Park Row, Nottingham. (Amended notice.) 

F. W. Mason, trading as F. W. Mason & 
Son, at 20, Shamrock Avenue, Ipswich, elec- 
trical contracto. and radio and television 
engineer.—Trustee, Mr. R. A. Paterson, 
Archdeacons House, Northgate Street, 
Ipswich, released 20th May. 

W. H. Rosindale, lately carrying on busi- 
ness as an electrical contractor at 12 and 14, 
Paragon Avenue, Paragon Street, Hull.— 
Last day for receiving proofs for dividend 17th 
June. Trustee, Mr. S. D. Moore, 4, Silver 
Street, Hull. 


Liquidation 


Refrigerator and Electric Appliance, Ltd., 
2, Grasmere Road, Blackpool.—Winding up. 
Liquidator, Mr. H. H. Williams, 349, Clifton 
Drive North, St. Annes-on-Sea, appointed 
15th May. 


NEXT WEEK’S EVENTS 


Organisers of electrical functions are advised to 

make use of the “ Electrical Review” clearing 

house, Room 221, Dorset House, Stamford Street, 

London, S.E.1, to ascertain that re dates 

for their functions do not clash with others 
already arranged 


MONDAY, 15th JUNE to FRIDAY, 19th 
JUNE 





Harrogate.—Institution of Electrical Engi- 
neers. Summer meeting in the North 
Midland Centre. 


TUESDAY, 16th JUNE 

Si ty Hotel, 7.30 p.m. 
A.S.E.E. East Kent Branch. Annual general 
meeting. 


TUESDAY, 16th JUNE to THURSDAY, 
18th JUNE 
Malvern.—Three Counties Agricultural 
Show. 


WEDNESDAY, 17th JUNE 

Luton.—Chamber of Commerce, George 
Street West, 8 p.m. A.S.E.E. Luton Branch. 
“Contactor Gear Maintenance.” 


WEDNESDAY, 17th JUNE to SATURDAY, 
27th JUNE 
London.—Olympia. International Plastics 
Exhibition and Convention. 


THURSDAY, 18th JUNE and FRIDAY, 
19th JUNE 
Buxton.—Palace Hotel. Conference on 
“ Quality Control,” sponsored by the Institu- 
tion of Production Engineers, the Institution 
of Engineering Inspection and the British 
Productivity Council. 


FRIDAY, 19th JUNE to FRIDAY, 26th 
JUNE 


i —Bingley Hall. Safety and 
Factory Efficiency Exhibition. 


TRADE MARKS 


APPLICATIONS have been made for the 
registration of the following trade marks. 
Objections may be entered up to 27th June:— 

Ophitron. No. 785,841. Class 9. Elec- 
tric discharge devices and parts.—M-O Valve 
Co., Ltd., Brook Green, Hammersmith, 
London, W.6. 

Amy. No. 787,170. Class 9. Amy. No. 
787,171. Class 11 Electric domestic appli- 
ances and parts.—Selbrook, Ltd., 1o1-109, 
Ladbroke Grove, London, W.11. 
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Fig. |.—Industrial pH amplifier showing the plug-in chassis 
construction 
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The last ten years have seen the transition in 
many industries from occasional laboratory 
checks of process solution pH value to auto- 
matic plant control by continuously operating 
pH measuring equipment. In this article the 
considerable advances in both equipment and 
application technique in the past decade are 
reviewed and examples of the various forms 
of pH instrumentation in a wide range of 
industry are given 


Industrial pH Measurement and Control 


By R. S. EVANS, M.A.(Cantab.)* 


Vir uaLty every industry makes use of water or 
aqueous solutions at some stage of its processing, and 
it can therefore safely be said that the measurement and 
control of pH value—very approximately defined as 
solution acidity or alkalinity—should be of interest to all 
concerned with improving yield, ensuring reproducibility 
of product, reducing raw material wastage and generally 
improving the overall process efficiency. Examples of 
quite large economies which have been brought about 
after the installation of equipment for the measurement, 
recording and control of pH value can be cited for many 
industries, and it is not always the largest plants which 
can produce the strongest evidence. 

Improvements in both pH meters and electrode systems 
have been made simultaneously with the increasing 
application of equipment in industrial fields. The 
majority of the more reliable industrial pH amplifiers are 
multi-stage d.c. amplifiers with semi-electrometer valve 


* Head of the Chemical Instrumentation Department of W. G. Pye & 
Co., Ltd. 





Fig. 2.—Flow-type electrode assembly 


Right: Fig. 3.—Automatic titration equip- 
ment checking electro-polishing solutions 


inputs, and a high degree of negative feedback is usually 
employed. This gives circuit reliability and the highly 
desirable features of both high input resistance and high 
effective source resistance, the former protecting against 
leakage troubles and the latter permitting the use of high- 
resistance devices, e.g. alarm relays, moving coil recorders, 
etc., in the output line. The interchangeable “ plug-in ” 
chassis construction adopted by a number of manufac- 
turers is illustrated in Fig. 1. More recently, equipment 
has been developed which employs a different input 
principle, providing increased long-term zero stability. 
This makes use of a capacitor modulator maintained in 
vibration at its resonant frequency of several hundred 
cycles per second. The d.c. voltage developed by the 
pH-measuring electrode system is fed to a circuit com- 
prising the capacitor and an appropriate resistor, and an 
a.c. signal is developed with an amplitude depending upon 
the difference between the “ pH voltage ” and a feedback 
voltage produced in the instrument. A conventional a.c. 
amplifier terminating in a phase-sensitive detector system 
is then used, with part of the ouput signal connected to 
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Left: Fig. 4.—-Labora- 
tory-type capacitor 
modulator pH meter 


Below: Fig. 5.—Automatic 
sulphur determination 
equipment 





the input circuit and providing the source of feedback 
voltage. 

The design and development of measuring systems has 
involved manufacturers in a considerable search for 
electrodes which will operate over the widest possible 
range of plant conditions, and for electrode assemblies 
which are both robust and easy to maintain. A typical 
current design is illustrated in Fig. 2. The robust glass 
flow chamber, connected in the process stream or sample 
line, permits visual checking of the measuring electrodes 
at any time. The removal of the electrodes themselves 
from their mounting plate for maintenance or replace- 
ment is achieved simply and quickly by unscrewing the 
plastic sealing rings, and the entire mounting plate with 
electrodes can be unclamped from the flow chamber 
mounting whenever access to the inside of the chamber 
is required. This facility also permits the entire electrode 
system to be raised from its measuring position and 
lowered into a container of buffer solution whenever 
standardisation is scheduled. 

Although these remarks refer largely to industrial pH 
instruments, the majority of the problems are also met 
with in the pH-measuring equipment installed in the 
works laboratory or quality control section. It is, there- 
fore, proposed to devote a certain amount of space to the 
application of pH meters to the laboratory control of 
industrial processes, and to describe a range of typical 
applications in this field. 

It is probably true that most successful industrial pH 
control schemes were preceded by regular laboratory 
checking of process pH values, the plant being adjusted 
manually to correct any undesirable deviations which 
were observed. Although this type of control is clearly 
rather crude in processes where pH value plays a critical 
part, it is nevertheless obvious that, unless such deviations 
can be detected reliably and a method of correcting them 
established, full-scale industrial pH control has little 
application to the process in question. Although a con- 
siderable number of reactions require pH measurement 
as only a secondary check on quality, the great majority 
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Above: Fig. 6.—Industrial pH amplifier employed in the manufacture 
of toothpaste additive 


of routine works laboratory check- 
ing may be considered as a step 
towards the ultimate continuous 
instrumentation of the process. 

A conventional laboratory pH 
meter is illustrated in Fig. 3. It 
may be of interest to note that 
equipment based on the capacitor 
modulator principle is now being 
produced in a laboratory form, a typical example being 
shown in Fig. 4. Expanded 2 pH unit ranges are 
now provided, improving discrimination in cases where 
accurate determinations are required. 

The author has elsewhere! described in detail typical 
applications in some 80.different industries, and it may 
be assumed that in nearly every case the works laboratory 
is engaged in the routine measuring of solution pH value. 
It is not therefore proposed to describe specific determina- 
tions, but rather to show examples of the semi-automatic 
equipment developed for installation in the works labora- 
tory. These apply to titration problems and may possibly 
be of general interest in view of the widespread use of 
titration operations in quality control techniques. 

Automatic titration equipment installed in the process 
laboratory of a leading aircraft engine manufacturer is 
shown in Fig. 3. Two sets of equipment are illustrated, 
each comprising a pH meter combined with an automatic 
titrator. The last mentioned is a twin electronic relay, 
each channel set to operate at a predetermined pH value; 
the titrator controls a delivery unit mounted at the base 
of a conventional burette, allowing titrant to be added 
at a fast rate or in drops as the titration proceeds, the 
flow being completely cut off as the end point is reached. 
The measuring electrode system at all times measures 
the solution pH value, and the entire run is therefore 
instrument-controlled. Installation of this equipment 
makes possible faster and more reproducible analyses and 
in the particular application described released laboratory 
staff for other, less routine, work. 

A second case in which instrumentation would appear 
advantageous is in the determination of sulphur content 
of petrols, oils, tars and greases. One method of sulphur 
determination involves the controlled heating of the 
sample under test in a stream of oxygen, the sulphur 
dioxide and sulphur trioxide formed being carried out 
in the oxygen. These gases are subsequently absorbed 
in an acid hydrogen peroxide solution, the sulphur content 
TA Dictionary of pH Applications.” R. S. Evans (Herbert Publishing 
Co., Ltd., 1957). 
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being determined by titration with potassium hydroxide 
solution. An alternative method is an oxidation/reduction 
titration utilising potassium iodide solution in the 
absorber and potassium iodate as the titrant. 

The proposed method of carrying out this determina- 
tion automatically is shown in Fig. 5. The weighed 
sample is placed in a special boat at the end of a com- 
-bustion tube mounted in a resistance furnace in which 
the temperature increases as the boat travels along the 
tube towards the centre. Slow movement is essential to 
ensure complete conversion of the sulphur to its oxides. 
Manual boat movement is eliminated by a mechanical 
drive unit which advances the boat in small steps on a 
programmed basis, the boat travel being stopped until 
evolution of sulphur dioxide at a given temperature is 
complete. A pair of pH-measuring electrodes fitted in 
an absorber cell detect the emergence of sulphur dioxide, 
and trioxide, from the combustion tube, and a pH 
meter/automatic titrator combination controls the 
addition of potassium hydroxide titrant to hold the 
absorber contents at the titration end-point continuously. 
The determination is completed when the boat reaches 
the highest furnace temperature—approximately 1,300 
deg C—when it is assumed that all the sulphur in the 
sample has been converted and thereby determined. The 
alternative iodide/iodate method uses oxidation/reduc- 
tion electrodes and the pH meter on its millivolt range. 
A variation of this technique employs an induction 
furnace for the heating, and since the temperature rises 
with time the mechanical boat advance system is 
eliminated. 


Plant pH Indication 


The basic units of a pH-measuring installation are the 
electrode systems and the pH meter itself. In its robust 
industrial form the latter is normally referred to as a pH 
amplifier, emphasising that its ultimate purpose is to feed 
some form of indicating, recording or control device. 
The desirable design features have already been men- 
tioned, robust construction and easily-replaceable elec- 
tronic chassis, while a waterproof case is an additional 
advantage and flameproof construction is frequently 
required. 

Electrode systems usually comprise the pH-sensitive 
glass electrode, a robust calomel reference electrode, 
sometimes sealed to eliminate the necessity for constant 
refilling, and a resistance thermometer element used for 
temperature compensation. For straightforward indica- 
tion of the pH value of a process the amplifier is combined 
with a flow-type or immersion electrode system, additional 
indication at remote points being achieved by the use of 
secondary meters. Fig. 6 shows an installation in a plant 
engaged in the manufacture of a toothpaste additive. 
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Recorders of both the small-chart moving-coil type and 
large-chart potentiometer type have been employed to 
provide a continuous record of plant behaviour. In a 
multi-channel installation fitted in a film-processing 
laboratory pH amplifiers and strip-chart recorders were 
connected to an electrode system mounted in the pro- 
cessing chain. Provision was made for the ultimate use 
of ten of these channels. A centrally-mounted indicator 
meter could be switched to monitor each channel, particu- 
larly during buffer standardisation and routine servicing. 

The output from the pH amplifier can be arranged to 
operate visual and audible alarms in addition to opening 
and closing valves in the process stream when pre-set 
pH values are reached. A combination of alarm and 
valve operation is shown schematically in Fig. 7. The 
leakage of acidic components from the process stream 
passing through the heater coils could cause extensive 
damage to the circulating pumps and boiler system. A 
small fraction of the steam returning to the boilers is 
condensed out and passed through a continuously- 
operating electrode system, and the pH amplifier feeds a 
controller connected to a pneumatically-operated valve. 
Leakage of acid into the steam line causes a large change 
in the pH value of the sample. Failure alarms operate 
and a diversionary valve switches the contaminated steam 
to waste or to a storage reservoir. 

In a similar application the plant cooling water is con- 
tinuously checked prior to its return to storage, warning 
lights at the top of the cabinet giving indication of any 
departure from the normal conditions. A repeater 
indicator is mounted elsewhere on the plant and both 
audible and visual alarms are situated at strategic points 
to attract the attention of the plant operators. 


Automatic Process Control 


In certain processes these control schemes can be 
used for regulating the addition of reagents, or for 
holding the process pH value at the optimum for maxi- 
mum yield, highest quality product, or minimum con- 
sumption of raw materials. Most control problems are 
more complex, however, requiring the installation of 
two- or three-term control loops. The usual considera- 
tions of retention time and distance-velocity lag apply, 
and the fact that addition of control reagent may not 
produce any immediate and detectable effect because of 
the time required for the chemical reaction to take place 
must also be considered. 

In many industries the pH range of the process is 
extremely restricted, and the operation fails if the pH 
value is allowed to depart materially from the optimum. 
As an example, a certain bright nickel plating process 
requires the pH value to be maintained in the range 4-8 to 
5-2 pH if regular, permanent and fault-free deposition is to 
be obtained. An installation in which a permanently 
immersed electrode assembly gives indication of the vat 
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pH value at the pH amplifier is required. A recorder/ 
controller output in the form of a pneumatic signal of 
3 to I§ p.s.i. controls valves in the acid and alkali lines. 
Both valves are closed under normal conditions, the 
alkali-addition valve opening whenever the pH value 
falls, and the acid-addition valve opening for rises in 
pH value. 

Other uses may be found in the field of water treat- 
ment, with applications in industry and many municipal 
undertakings. Fig. 8 shows how raw water entering the 
plant has alum added as a coagulant. Alum reacts with 
the natural minerals present, or with alkali specially 
introduced, to form a solution of aluminium hydroxide, 
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supersaturated as long as the pH value lies within certain 
limits. A visible floc can be caused by gentle agitation, 
and the large surface area and positive charge of the floc 
bring about adsorption of suspended solids, bacteria and 
negatively-charged particles. Lime addition for optimum 
filtrations is controlled by the pH meter/controller 
combination, and after a suitable period of settling, the 
treated water is fed to the filtration unit, a second 
pH-measuring system providing a permanent record of 
the output from the plant. Effluent treatment is often 
carried out in a similar manner, with the carefully con- 
trolled output being taken to a biological field prior to 
discharge from the site. 





TEMPLE MILLS MARSHALLING YARD 


THE marshalling yard at Temple Mills, near Stratford, 
London, has been reconstructed. The new yard is a 
hump yard designed for two-directional working and 
equipped with the latest type of primary and secondary 
retarders. The nerve centre of the sorting activities is the 
hump cabin whose control desk carries a diagrammatic 
representation of the track layout. The operator sets the 
routes as the wagons approach the cabin, depressing the 
appropriate points selector button according to the letter 
and number marked on each wagon. Switches are pro- 
vided on the cabin panel which enable the hump signals 
and points to be controlled from the cabin. A teleprinter 
transmitter is incorporated within the desk structure and 
relays information to the control tower. 

The control tower overlooks the hump area and is 
equipped with the latest electrical storage apparatus which 
ensures automatic control of all point switching operations. 
There are two control desks in the tower, each containing 
retarder and point controls. The hump system makes use 
of electro-pneumatic retarders and the primary retarders 
are equipped with automatic control which enables pre- 
determined braking pressures, dependent on wagon speed 
and weight measurements, to be applied before the wagons 
actually enter the retarders. Automatic control is also 
exercised during the period when the wagons are passing 
through the primary retarders, thus ensuring a correct 
moving speed. The secondary retarders effect the final 
control of the wagon speed and they are manually operated 
By switches on the control desk in the control tower. 

Lighting for night working in the new marshalling yard 





General view of the hump from the control tower showing a wagon 
passing through one of the primary retarders 


is provided by 
colour corrected 
mercury vapour 
lamps mounted 
on tubular steel 
towers at a height 
of soft above 
ground level. 
Seventy-two of 
these high 
mounting towers 
have been in- 
stalled through- 
out the yard. 
Communications 
within the yard 
are extensive. 
The telecom- 
munications net- 
work is self-contained and comprises a 100-line P.A.B.X. 
in the yard master’s office block. 

Retarder equipment and signalling equipment associated 
with the hump cabin and control tower were supplied by 
the Westinghouse Brake & Signal Co., Ltd., while Metro- 
politan-Vickers-G.R.S., Ltd., and the Siemens & General 
Electric Railway Signal Co., Ltd., provided the signalling 
equipment associated with the signalling boxes. 





One of the two control panels in the 
rE control tower 


THE 95th annual report of the Chief Alkali Inspector for 
England and Wales (H.M. Stationery Office, price 3s 6d) 
contains many references regarding the reduction of air 
pollution from industry. The report suggests that the best 
time to solve the problem of smoke emission from power 
stations is at the design stage, and this is being done by 
planning chimney heights of up to ssoft. A good deal of 
complaint relates, however, to the very small power 
stations with old boiler plants of small capacity and 
limited life, used only for peak loads. Few are fitted with 
modern grit arrestors and chimneys are often low. Instru- 
mentation may be lacking to secure efficient combustion 
while many are sited in built-up areas and great care is 
needed in operation. 

The Chief Inspector reports on visits paid to establish- 
ments of the United Kingdom Atomic Energy Authority 
to ensure that discharges to the air were regulated to prevent 
any danger to public health, The evidence obtained 
established that the discharge of gaseous effluents from 
these works had been satisfactorily controlled. The 
processing of uranium for fuel and the discharge of 
irradiated uranium were also considered and consultations 
with the Central Electricity Generating Board took place 
on the safe operation of nuclear power stations. 
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NEW ELECTRICAL EQUIPMENT 





Bulk Water Boilers 


A new series of bulk water boilers, 
constructed of stainless steel, has been 
introduced by the GENERAL ELECTRIC 
Co., Ltp., Magnet House, Kingsway, 
W.C.2. They are available in three 
sizes with draw-off capacities of 3, 6 
and 10 gal respectively. Sheathed 
wire immersion heating elements 
fitted in the base of the boilers enable 
a full capacity of water in each size 
to be boiled in under 40 minutes. The 
level of water can be determined by 
a gauge on the side of the boiler, but 
in case it does boil dry, the elements 





G.E.C. stainless steel bulk water boiler 


are protected by a safety cut-out. 
This can be reset by using a lever 
projecting through the side near the 
base of the boiler. An easy-to-clean, 
large-bore tap enables water to be 
drawn off rapidly. 

The elements in the 3 and 6 gal 
boilers are controlled by 3-heat rotary 
switches, and three on/off switches, 
one for each element, control the 
10 gal boiler. The respective prices 
are £35 5s (3 gal); £46 10s (6 gal); 
and £61 15s (10 gal). 

Digital Voltmeter 

A back-projection system is 
employed in the type LM.gor digital 
voltmeter announced by the SOLAR- 
TRON ELECTRONIC Group, LTD., 
Thames Ditton, Surrey. To give a 
clear display of the measured voltage 


Solartron digital voltmeter 





with three figure accuracy, white digits 
tin high are shown on a black or 
red background according to the 
voltage polarity. The display may be 
situated remotely or two displays may 
be operated from one unit. Three 
voltage ranges are included, from zero 
to 0-99, 9-99 and 99-99 V, and a range 
extension facility is incorporated for 
potentials slightly beyond the normal 
ranges, increasing these figures to 
1-099, 10-99 and 109-9 V. 

The measured voltage is con- 
tinuously monitored and the readings 
are changed with any variation. 
Alternatively, varying voltages may be 
periodically sampled, a measurement 
being made by pressing a push-button, 
the figures remaining until the button 
is again pressed. The sampling 
facility is also available remotely 
using a switch or pair of relay contacts. 
An output socket at the rear of the 
unit enables the information displayed 
to be printed or otherwise recorded. 
The voltmeter unit, which is suitable 
for connection to a I10 to 220 +20 V 
50/60 c/s supply, has overall dimen- 
sions of 7jin by 12in by 64in high 
and weighs 134 lb. 


Domestic Extractor Fan 


A new version of the “ Wafter ” fan 
unit for air extraction and the pre- 
vention of condensation in bathrooms, 
kitchens, etc., is now in production 
by PLANNAIR, Ltp., Epsom Road, 
Leatherhead, Surrey. It is claimed to 
move 50 c.f.m. of air under free intake 
and discharge conditions with a 
running speed of approximately 2,750 
r.p.m. The electricity consumption is 





Plannair “* Wafter”’ fan 


about 12 W. The total weight is less 
than 1 lb and the overall diameter, 
with attachment flange, 43in. It has 
a moulded glass fibre impeller, and 
attachment to walls is made possible 
by a six-point fixing located in the 
shaped cowling that encloses the 
impeller. The price is £4 6s. 


Battery Dry Shaver 


The introduction of a “ Jet ” version 
of their battery dry shaver is 
announced by PuHivips ELECTRICAL, 
Ltp., Century House, Shaftesbury 
Avenue, London, W.C.2. This rotary 
action model supersedes the existing 
“Philishave ” battery dry shaver and 





Philips “ Jet”’ battery dry shaver 


embodies the main features of its 
predecessor. It is packed in a neat 
tartan carrying case in which is also 
carried a small mirror-fronted metal 
battery box. Three 14 V cells allow 
up to five weeks’ use. The new 
model, the price of which is £7 12s 9d 
including purchase tax, may also be 
used from car batteries with either 
of the following accessories—cigarette 
lighter adaptor type SC 2819, price 
tos 2d; dashboard socket, type 
SC 2809, price 3s 6d. 
Lifting Magnet 

On page 964 of our issue of 22nd 
May we referred to a range of circular 
lifting magnets manufactured by 
Electromagnets, Ltd., inadvertently 
quoting lifting weights of 9,000, 11,500 
and 15,600 lb for the 57, 62 and 67in 
diameter magnets respectively. These 
figures are in fact the actual weights 
of the magnets and not their lifting 
capacities, which are considerably in 
excess of these figures, the 67in magnet 
illustrated having lifted a 20 ton skull 
cracker ball and a piece of steelwork 
scrap weighing approximately 40 tons. 


Illuminated Press Switch 


A compact, five-terminal illuminated 
press switch is announced by the 
Aircraft Components Division of 
THORN ELECTRICAL INDUSTRIES, LTD., 
105-109, Judd Street, London, W.C.1. 
The switch incorporates the Atlas 
midget panel lamp, and it can be 
supplied in thirty-four circuit varia- 
tions. 

Three different caps can be used for 
indicating and dimming purposes, each 
available in a wide range of colours, 
comprising a transparent indicator cap 
in polystyrene or glass, a dimmer cap 
in metal and glass with a metal rotary 
shutter and a flat top indicator in 
polystyrene with engraving to order. 

e units are vibration-proof, main- 
tain predetermined contact pressures 
and can be supplied for 6, 12 and 
28 V circuits. Screw terminal or 
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solder tag versions are available if 
required. The overall dimensions are 
37sin by 1;¢in by jin, including the 
largest of the three caps. 


Wall Mounting Fires 


The Electrical Appliances Division 
of ALLIED IRONFOUNDERS, LTD., 28, 
Brook Street, London, W.1, has 
recently introduced as an addition to 
its range of heating appliances the 
“Belford” wall suite. Designed for 
wall mounting, the unit provides an 
attractive alternative to the usual elec- 
tric panel fire. It comprises the 
established “ Belford” inset or semi- 
inset fire, mounted on _ reeded 
aluminium or in sheet iron panels and 
surrounded by a wooden trim. The 
fire, of either 1 or 2 kW, with 
individual switch control, is available 
in a wide range of colours, whilst the 
panels are either matt black or 
anodised aluminium. 

The prices, including purchase tax, 
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A fire from the “Belford” wall suite 
(Allied lronfounders, Ltd.) 


range from £13 4s 2d for a 1 kW inset 
fire suite, with sheet iron surround, to 
£19 16s 3d for a 2 kW semi-inset fire 
suite with aluminium reeded surround. 


Ozonators 


A range of Swiss-made “ Airco” 
ozonators has recently been introduced 
into this country by Airco Ozone, a 
division of the AERO Pipe & Giass Co., 
Ltp., A.P.G. House, Harlesden Road, 
Willesden, London, N.W.10. Three 
models designed for wall mounting or 
free standing are available in addition 
to a larger unit for building into air 
conditioning systems. Apart from 
putting ozone or “ active oxygen ” into 


« Airco”’ Swiss-made ozonators. Left to 


the atmosphere, the “Airco” units 
are also claimed to destroy un- 
pleasant smells and fug, ensuring a 
clean, fresh atmosphere at all times. 

The “Super” model has a single 
discharge element and under average 
conditions is suitable for rooms up to 
3,500 cu ft in size. The “Ultra” has 
two discharge elements making it 
suitable for 7,000 cu ft rooms. The 
current consumption of both models 
is between 3 and 5 W and the respec- 
tive prices are £13 and {14 Ios. 

The “Record ” ozonator is for large 
size rooms and contains a large single 
discharge element and a built-in fan. 
It is designed as a free standing unit. 
The current consumption is between 
12 and 15 W and the price is £26. 


Recorder Additions 


Increased facilities for their high- 
speed potentiometric recorder are 
announced by SuNvic CONTROLS, LTD., 
Crown House, Aldwych, London, 
W.C.2. Single-trace and 2, 4, 8 or 
16 point multi-trace instruments are 
now available with standard facilities 
consisting of any one of 13 different 
input units and a choice of three 
different chart drive gear boxes. Addi- 
tional facilities include alarm and 
control contacts, solenoid pens, re- 
transmitting slidewire, a unit to give 
a digital display or operate a printer, 
and a fast/slow speed recording timer. 

The input units include four of the 
millivolt pattern with “ plug-in ” range 
change assembly, alternative scale 
spans and optional zero shift. There 
is a choice of eight temperature input 
units with alternative scale spans, 
automatic cold junction compensation 
or external reference, and a four- 
position range switch or miniature 
range-change relays with or without 
zero suppression. A high impedance 
input unit can also be supplied. Chart 
drive gear boxes are of the lever- 
change type to which change wheels 
can be fitted giving chart speeds vary- 
ing from rin per hour to 3in per 
minute. 


Wellglass Fittings 


A new range of wellglass fittings, 
the “Lighterway,” is announced by 
Metway ELEcTRICAL INDusTRIES, LTD., 
Metway Works, Canning Street, 
Brighton, 7. The fittings, with porce- 
lain tops, are supplied complete with 
white enamelled reflector, b.c. lamp- 
holder and glass. They are made in 
two sizes—gin dia. for 40/60 W lamps 


right : Metway “ Lighterway ”’ wellglass 


“ Ultra,” * Record” and ** Super” models fitting 
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and 12 dia. for 75/100 W lamps. The 
prices are 16s 8d and {1 5s 4d 
respectively plus 1s extra for suspen- 
sion hooks if required. 


Washing Machine/Spin Dryer 

A new Italian-made combined wash- 
ing machine and spin dryer, the 
“Candy Bi-Matic,” is now being 
marketed in this country by SALVICTA, 
Lrtp., 182-184, Romford Road, Forest 
Gate, London, E.7. The washing and 
drying tubs operate from independent 
motors and pumps, and are housed in 
a vitreous enamelled cabinet, with the 
control panel mounted on the front 
facia. The 10 gal wash tub has a 
fibreglass agitator and is fitted with 
a 2 KW heater. The spinner drum 
revolves at 2,000 r.p.m. and has a 
self-equalising suspension system of 





“Candy Bi-Matic’"’ combined washing 
machine and spin dryer (Salvicta, Ltd.) 


“Neoprene.” Special shock absorbers 
keep the drum axis perpendicular to 
prevent irregular running and reduce 
noise to the minimum. The hinged 
cover has an inner safety lid of 
transparent plastic and the dryer 
operates only when this “ viewing ” lid 
is fastened. Soapy water extracted 
from the clothes may be pumped back 
to the wash tub via a double hose. A 
second hose is provided to feed tap 
water to the dryer for spin-rinsing. 
All operations are under time-switch 
control. 

The cabinet, white with pale green 
controls and fittings, measures 32in 
high by 30in wide by 17}in deep, 
weighs 125 lb and moves easily on 
three wheels. A device, operated by 
a foot pedal, allows two rubber floor 
pads to lock the machine securely in 
position on the floor. The control 
panel contains the automatic timer and 
push-buttons operating heater and 
agitator, and a warning light which 
shows red when the heater is in use. 
Special tongs are provided to handle 
the transfer of clothes from wash tub 
to dryer. The price, including pur- 
chase tax, is £89 §s. 
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NEW BOOKS 


Electrical Safety. By H. W. Swann. Pp. 292; figs. 101. 
Macdonald & Co. (Publishers), Ltd., 16, Maddox 
Street, London, W.1. Price 4os. 

So well is the post of H.M. Senior Electrical Inspector 
of Factories now recognised that it is not always realised 
that Mr. Swann’s was only the second appointment. Mr. 
Scott Ram first filled the office and saw the advent of 
the Electricity Regulations, and it was Mr. Swann who 
initiated these methods of inquiry into accident causation, 
speculation as to latent dangers in new processes, and 
discussion of remedies which in no small degree con- 
tributed to the present attitude of the Factory Depart- 
ment. In this book is crystallised the unique experience 
gained over the author’s long period of service in the 
Home Office and, more recently, in the Ministry of Labour, 
and the text preserves his easy and discursive style and 
reflects his tentative approach. 

In the Electrical Branch, the Factory Department 
maintains a highly qualified, if limited, staff to deal with 
electrical safety in factories, and Mr. Swann makes clear 
the fact that, in comparison with accidents sustained on 
the roads and in the home, the number of electrical 
accidents is trivial. In drawing attention to the stability 
of the accident figures, despite the enormous growth in 
demand, Mr. Swann pays tribute to the organisations 
that have contributed in their several ways to electrical 
safety. 

If the personal accident rate has risen little, however, 
the incidence of fires attributed to electricity has steadily 
grown, and considerable attention is devoted to this 
subject, in which such possible causes as ageing wiring 
are examined, and remedies as, for example, recourse to 
more sensitive protective gear and thermal protection, 
discussed. 

In dealing with domestic accidents arising from mis- 
guided amateur efforts, the author has something to say 
on the vexed question as to whether guidance or dissuasion 
is more likely to be effective, and can, I think, be said to 
agree with those who would hold that in view of the 
ineradicable urge for people to do things for themselves 
the more positive approach of encouraging them, within 
the limits of their capacity, to do the job properly is to 
be preferred. 

The developments of wiring practice in recent years 
under the egis of the LE.E. are welcomed, if only for the 
introduction of the domestic ring main which, perhaps 
more than any other factor, may tend to correct the 
position summed up in the quoiation, “ Never before has 
there been a time when so much flex was used by so many 
people from so few outlets! ” 

Advances in electrical technology have demanded 
corresponding progress in safety measures, and the 
bearing of the Electricity Regulations is reviewed, with 
particular reference to the changed conditions in which 
they must be applied. In dealing with the evolution of 
suitable gear, Mr. Swann refers to the days when the 
exposure of high-voltage switchgear in a substation was 
no unusual sight, but the problem of heating capacity had 
hardly arisen. It would, indeed, be difficult to suggest 
an aspect of electrical safety that is not covered in this 
book. The review ranges over the physical effect of 
electric shock and the utility of artificial respiration, while 
earthing and protective gear receive, deservedly, close 
attention, and this subject is extended to an examination 
of P.M.E. systems and their possible failings. In dealing 
with static electricity, Mr. Swann disarms criticism by a 


profession of ignorance, but his review of risks arising in 
hospitals, in which he calls on his personal experiences, 
are valuable. 

The book should appeal to students about to embark 
on their career; and, if they find no profound technical 
excursions, compensation will be derived from a range 
of informative material which can be found in no other 
single source.—F.H.M. 


Aircraft Electrical Engineering. Edited by G. G. Wake- 
field. Pp. 349; figs. Chapman & Hall, Ltd., 37, 
Essex Street, London, W.C.2. Price sos. 


Published under the authority of the Royal Aeronautical 
Society, this book is based on lectures delivered at the 
Imperial College of Science and Technology, London. 
Being written by engineers who have been concerned with 
the philosophy and production of electrical systems in 
modern aircraft, it makes available an authentic reference, 
covering all but the most recent developments. 

The opening chapter gives a brief historical survey 
which is adequate to introduce the specialised subject 
matter and gives emphasis to the need for consideration 
of the wide range of environmental and vibration con- 
ditions the aircraft electrical system components must 
withstand. Representative examples of d.c. and a.c. 
machines, batteries and switchgear, and particular features 
of their design and performance, are described, and a 
useful extract of the problems and their solution encoun- 
tered in the design exercise are given in the limited space 
the book allows. Chapters covering electrical power 
systems, electrical installation engineering and system 
operation and protection give a résumé of present installa- 
tion techniques. 

The cooling of aircraft electrical machines is more fully 
dealt with, but can be justified in view of the importance 
of this branch as machine outputs and operational speeds 
of aircraft increase. Conversely, other components are 
decreasing in importance when viewed in the light of 
future development, reflecting more of the past and 
present in the detail treatment, and high altitude brush 
wear and batteries, for example, will not in future offer 
the same degree of embarrassment. 

The graphs and illustrations given in the book are 
realistic and are a welcome departure from the practice 
of reproducing tables and extracts from published speci- 
fications and data sheets. Present practices are outlined 
under the respective headings, and references and biblio- 
graphies are given which suggest an approach to further 
studies, while the book affords an opportunity for 
circulating specialist lectures to a wider section of the 
industry. Some of the more recent developments and 
trends towards the integration of systems to the aircraft 
vehicle have not been mentioned, and the chapter on 
future trends could have been amplified with advantage 
to include such items which at the time of the lectures 
were trends, but are today factual.—C.C. J. 


BOOKS RECEIVED 


Electronique Générale. 2nd edition, revised and 
augmented. By A. Blanc-Lapierre, G. Goudet and 
P. Lapostolle. Pp. 504; figs. 265. Editions Eyrolles, 61, 
Boulevard Saint-Germain, Paris-se. Price 6,910 fr. 

Progress in Nuclear Energy. Vol. 3. Series 1: Physics and 
‘Mathematics. Edited by D. J. Hughes, J. E. Sanders 
and J. Horowitz. Pp. 403; figs. Pergamon Press, Ltd., 
4 & 5, Fitzroy Square, London, W.1. Price 10§s. 
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Power Expansion in Brazil 


FROM A CORRESPONDENT 


Wren President Kubitscheck became President of 
Brazil early in 1956 he announced plans to raise the 
installed generating plant capacity, in collaboration with 
private enterprise, to 5,000 MW by 1960 and to 8,000 MW 
by 1965 (see Electrical Review, 13th July, 1956). 
According to official statistics, the installed capacity in 
1955 was 3,064 MW and production 12,935 million kWh, 
equivalent to 250 kWh annually per inhabitant. (The 
fact that immense areas were then, and still are, almost 
entirely without electric power explains to some extent 
these very low figures.) Thus, to provide what the 
President considered to be the minimum generating plant 
required to satisfy industrial needs called for an increase 
cf nearly 2,000 MW in installed capacity in less than 
five years. 

The programme of expansion as from rst January, 
1956, provided for a group of stations with a combined 
capacity of 4,090 MW, of which projects with a total 
capacity of 901 MW had already been started under the 
previous administration. By the end of that year the 
installed capacity of generating plant had reached 3,650 
MW and production was quoted at 14,322 million kWh. 
The corresponding figures for 1957 were 4,100 MW and 
15,500 million kWh; and for last year 4,400 MW and 
15,930 million kWh. 

Projects now being carried out include a 50 MW 
development on the Araguari River, in the Amapa Terri- 
tory, and 15 MW of thermal plant for the cities of Manaus 
and Belem do Para. In Bahia the capacity of the Federal 
Government’s station at the Paulo Afonso Falls is being 
raised from 180 to 300 MW and 20 MW is being installed 
at Funil to supply the oilfields and cocoa plantations. 
The States of Rio de Janeiro and Espirito Santo are 
building hydro-electric stations, the first at Ponte Coberta 
(90 MW) and Macabu (44 MW) and the second at Rio 
Bonito (18 MW). Goias, with 14 million inhabitants in 
a territory of 240,270 square miles, has only 11 MW of 
plant but is now installing 27 MW at Cachoeira Dourada, 
to be increased by stages to 200 MW. The new station 
will supply Brasilia, the future federal capital, to be 
inaugurated in April, 1960. 


Sao Paulo-Parana Electrification 


According to the Brazilian Institute of Economy, an 
additional 2,500 MW is being installed in the Sao Paulo- 
Parana area. The work forms part of the electrification 
programmes of the two States and of Sao Paulo Light & 
Power. The official plans are administered by the State 
Water Board, either directly or by arrangement with the 
mixed-economy societies controlling existing plants. The 
total cost up to 1965 will not be less than 25,000 million 
cruzeiros (say £62-5 million at present free rates). The 
expenditure will be met from the proceeds.of the Federal 
and State Electrification Funds and by loans from the 
Washington Banks and from the Brazilian Bank for 
Economic Development. 

The following projects are scheduled for completion 
in 1960: Sao Paulo: —Piritininga extensions, 250 MW; 
Euclides da Cunha, 98 MW; Limoeiro, 28 MW; Salto 
Grande do Paranapanema, 68 MW (the last two started 
operating in 1958); Barra Bonita, too MW; Juquia, 
68 MW; and a group of thermal stations with a combined 


capacity of 40 MW. Parana:—Curityba and Figueiras 
thermal schemes, 16-5 MW and 20 MW; Campo Mourao, 
10 MW. 

The following are due for completion in 1962:— 
Sao Paulo-Parana joint project, Itarare, 400 MW. 
Parana:—Curityba extensions, 16-5 MW; Capivari- 
Cachoeira, 150 MW. 

The following, part of Sao Paulo’s expansion pro- 
gramme, are due for completion in 1965:—Bariri, 
128-5 MW; Caraguatuba, 510 MW; Paraitinga, 25 MW; 
Jaguari, 30 MW;; Ibitinga, 118 MW; Lajes, 226 MW; and 
Piraju, 100 MW. 

In addition, the capacity of the Cubatao underground 
station is being increased by 130 MW and Usinas Elec- 
tricas de Paranapanema has received an International 
Bank loan in various currencies, equivalent to U.S.$13-4 
million, to finance construction of a dam and power 
station with two 63,200 h.p. turbines at Jurumirim. A 
230 kV transmission line will link the station to the Sao 
Paulo Light system at Piribuba 165 miles away, and there 
will be a connection with the Sorocabana Railway’s over- 
head network, in order to extend electrification. 


Thermal Projects 


In South Brazil thermal-electric stations are being 
built in the neighbourhood of the coal mines to serve 
the double purpose of increasing regional power supplies 
and providing a local market for coal. Sta. Catarina is 
building a 100 MW station and Rio Grande do Sul is 
installing additional plant at Charqueadas (4 MW) and 
Candiota (40 MW). Rio Grande do Sul created a State 
Electrification Fund in 1950 which is estimated te yield 
17,300 million cr. from 1959 to 1970, while the State’s 
share of the sole federal tax on electric power is estimated 
to provide not less than 33-5 million cr. annually. Hydro- 
electric plants now being installed at Jacui (160 MW) 
and Sao Jeronymo (45 MW) are due to start operating 
in 1960-61, thus completing the second stage of the 
State Electrification Plan. The third stage, now awaiting 
approval, provides for stations at Passo Fundo (200-300 
MW), Rio das Antas (75-150 MW), Tainhas (7o MW) 
and Paredao do Rio Camequa (7o MW). By means of 
new stations and extensions the State Electric Power 
Commission aims to increase Rio Grande do Sul’s 
installed capacity to 1,000 MW by the end of 1965. 

The Minas Gerais expansion programme comprises 
12 new plants and two extensions. The capacity of the 
Salto Grande do Santo Antonio station is to be raised 
to 320 MW and that of the Itutinga station to 25 MW. 
Of the new projects only two are of outstanding impor- 
tance, those of Tres Marias and Furnas. Work on the 
Tres Marias Dam, in Northern Minas Gerais at the con- 
fluence of the Upper Sao Francisco and Borrachudo 
Rivers, was started in May, 1957, and is planned for 
completion in 1960. It will regulate the flow of the Sao 
Francisco River, avoiding the periodic floods, and serve 
to irrigate over 500 square miles of marginal lands during 
the dry season. According to the revised project, the 
dam will be 8,450ft long by 208ft high, have storage 
capacity for 2,200 million cu m of water and be controlled 
by six sluices, allowing a discharge of 9,000 cu m/sec. It 
is situated midway between Rio de Janeiro and the future 
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federal capital. The power station will be equipped with 
eight 65 MW generating units. 

An even more ambitious project is the construction of 
the Furnas Dam and power station on the Grande River, 
for which the tender was awarded to the British firm, 
George Wimpey & Co. The dam will be 1,625ft long 
and 390ft high, providing storage for 15,000 million cu m 
of water. The river will be diverted through two tunnels 
of soft diameter. The work was started towards the 
middle of 1957 and is now well advanced. The power 
station should begin operating in 1961-62, producing 
46 MW at the outset, but capacity will be raised by 
stages to 1,100 MW, reinforcing the supplies of Belo 
Horizonte, Sao Paulo and Rio de Janeiro. Completion 
is planned for 1965. The cost is estimated at 11,200 
million cr. at present prices, plus $98 million. In 
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February of this year the International Bank freed the 
loan of U.S. $73 million, for which a contract was signed 
in October, 1958. The expenditure in local currency 
will be covered by the proceeds of the Federal Electrifica- 
tion Fund, the Sao Paulo and Minas Gerais State Funds, 
by long-term loans from the Brazilian Bank for Economic 
Development and by the participation of private enter- 
prises, including Sao Paulo Light & Power, Companhia 
Paulista de Forca e Luz and Centrais Electricas de Minas 
Gerais (CEMIG). When completed the station will 
have a normal annual production of 5,700 million kWh. 

The hydro-electric potential of the Grande River is 
officially estimated at 20,100 MW, half of which can be 
utilised by a chain of dams centring on Furnas, which is 
equi-distant from the three big consumer centres of 
Minas Gerais, Sao Paulo and Rio de Janeiro. 


Injury by Faulty Tools 


Liability of Employer and Manufacturer 


N ORMALLY, in Common Law, an employer is liable 
for injury to an employee if it is proved that he was 
negligent in not taking every precaution that the tools 
supplied to the employee were safe. In this connection 
there was recently an interesting case which originated 
in the High Court, and was followed by appeals to the 
Court of Appeal and, finally, to the House of Lords. 

Briefly, the facts were that in 1946 an old-established 
firm of toolmakers made a tool consisting of a tapered 
bar of steel about a foot long. This tool admittedly had 
a latent defect, namely, excessive hardness of the steel 
through negligent heat treatment. In July, 1946, the 
manufacturers sold this tool to a reputable firm of tool 
suppliers from whom in the same month, the employers 
of the injured workman bought, at a reasonable price, this 
particular tool along with others. 

The defect in the tool was not discoverable on inspec- 
tion and no intermediate examination by the employers 
between the time of its manufacture and of its use was 
reasonably to be expected. Between July, 1946, and 
March, 1953, the tool was seldom if ever used, but in 
March, 1953, the injured employee used it in the course 
of his employment. Owing to the defect in its manu- 
facture a piece flew off the tool when it was being used 
and destroyed the sight of one of the employee’s eyes. 
There was no negligence in the employer’s system of 
maintenance and inspection and the accident was solely 
due to the defect in the tool. 

When the case came before the High Court the Judge 
awarded the injured man damages, with costs against 
both the employer and the manufacturer of the tool, but 
he awarded the employer full contribution against the 
manufacturers in respect of the damages, which meant 
that the employer had to pay the costs along with the 
manufacturer, including the costs of the injured employee. 

The employer appealed to the Court of Appeal against 
this decision and the Court decided that as the employer 
had used reasonable care and skill in providing the tool 
he was not liable to the injured employee for the injury 
which he had suffered as a consequence of the defective 
tool. 

The employee then took the case to the House of 
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Lords which, in January last, came to the decision that 
the employer was not liable to his employee for the injury 
caused to him by the defective tool, because the employer 
had fulfilled his duty to the injured employee as his 
servant, namely, the obligation to take reasonable care 
to provide proper appliances. He was not responsible for 
the negligence of the manufacturers. 

One important point in this case was that although 
the employer had had the tool in stock for at least seven 
years before it was used, the Court accepted that the 
original manufacturers were liable. Thus time is not a 
factor in such a case. I ought to explain why a consider- 
able time elapsed between the trial in the High Court 
and the final hearing before the House of Lords. This 
was unavoidable because “ pleadings,” as they are termed 
in law, have to pass between the various litigants in the 
case and the Courts. Also, a full account of the pro- 
ceedings in the High Court has to be delivered in triplicate 
to the Court of Appeal judges in addition to copies being 
supplied to the litigants and the hearings before these 
Courts are not taken immediately; they must “ take their 
turn” along with other cases. This process is again 
repeated when a case comes before the House of Lords 
and then there must be reports in triplicate of the pro- 
ceedings both of the High Court and the Court of Appeal. 


Refrigeration Compressors 


FOUR primary methods of test and five confirming tests 
which must be employed in assessing the performance of 
a compressor are specified and described in B.S. 3122, 
“Rating and Testing of Refrigeration Compressors ” 
(British Standards Institution, 2, Park Street, London, W.1, 
price 7s 6d). The rating is taken as the performance during 
the selected primary test and is not published unless the 
selected confirming test falls within the allowable limits. 
Both tests are run concurrently. Standard methods for 
the determination of ratings will ensure that purchasers of 
compressors, particularly of those intended for the larger 
installations, have a satisfactory comparative basis for such 
purposes as the assessment of tenders. 
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NEW PATENTS 
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Electrical Specifications Recently Published 





The numbers under which the 


will be printed and 


abridged are given in 


parentheses. plat of tay peaation (an, 68 


spocificati ‘ 
each including postage) are obtainable from the Patent Office, 25, Rettaiben Buildings, London, W. 


1952 

14182. United Kingdom Atomic Energy 
Authority.—Production of uranium metal 
masses. 12th June, 1953. (814521.) 


1954 

26936. Holophane, Ltd.—Lighting appli- 
ances. 16th September, 1955. (814715.) 

29683. Reyrolle & Co., Ltd. A.—De- 
rusting apparatus and processes, Toth 
October, 1955. (814602.) 

4702. Metropolitan-Vickers Electrical 
Co., Ltd.—Velocity modulated electron dis- 
charge devices, 29th November, 1955. 
(814717.) 

36937. British Thomson-Houston Co., 
Ltd.—Glass-to-metal seals. 8th November, 
1955. (814644.) 

1955 

139. Fairey Aviation Co., Ltd.—Appar- 
atus including a wave guide "for modulating 
high frequency waves. 3rd January, 1956. 
(814525.) 

6551. Cole, Ltd., E. K., and Davis, R. G. 
—Means for the detection of radiation 
employing an ionisation chamber. 4th June, 
1956. (814718.) 

9673. Electric & Musical Industries, Ltd. 
—Amplifying arrangements, 3rd April, 1956. 
(814646.) 

18196. Siemens & Halske A.G.—Processes 
for the production of electrodes on semi- 
conductor surfaces, and semiconductor 
arrangements produced by such processes. 
23rd June, 1955. (814527.) 

19690, Metropolitan-Vickers Electrical 
Co., Ltd.—Reduction of vibration trans- 
mission from machines, assemblies and appar- 
atus. 6th July, 1956. (814724.) 

20101. Minnesota Mining & Manufac- 
turing Co.—Thermo-electric generators. 12th 
July, 1955. (814594.) 20102. Control 
apparatus for low power circuits. 12th July, 
1955. (814595.) 20103. Low voltage con- 
trol apparatus including a thermo-electric 
generator. 12th July, 1955. (814596.) 

20326. Holophane, Ltd., and English, S. 
—Pendant lighting fittings. 13th July, 1955. 
(814648.) 

24984. Clavel, J.—Electrical selector 
switches. 31st August, 1955. (814528.) 

25671. Sangamo Weston, Ltd.—Valve 
voltmeters. 7th September, 1955. (814731.) 

25886. General Electric Co.—Insulating 
wall structures particularly for refrigerator 
cabinets. 9th September, 1955. (814808.) 

27287. Cole, Ltd., E. K., Atkinson, N. T., 
and Pichal, H. T.—Interference prevention in 
television receivers, 24th September, 1956. 
(814736.) 

27398. Varian Associates.—Positive-ion 
draining structures, in electron discharge 
devices. 26th September, 1955. (814650.) 

27421. Dunlop Rubber Co., Ltd.—Elec- 
tric switching apparatus for controlling 
machines. 27th September, 1955. (814606.) 

29203. General Electric. Co.—Electrical 
rectifier circuits. 13th October, 1955. 
(814652.) 

30930. Remington Arms Co., Inc.—Elec- 
tric primary cells. 8th October, 1955. 
(814653.) 

31854. Friingel, F.—Method of and 
apparatus for electric resistance welding. 8th 
November, 1955. (814608.) 

32674. Ferguson Radio Corporation, Ltd. 
—Frequency dividing and like circuits, 4th 
December, 1956. (814741.) 

35480. Chicago Telephone Supply Cor- 
poration.—Variable resistor. 9th December, 
1955. (814813.) 

35909. General Electric Co.—Colour tele- 
vision receivers, 14th December, 1955. 
814612.) 


1956 

3082. British Thomson-Houston Co., 
Ltd.—Position sensing devices. 31st January, 
1957. (814617.) 

7055. Roth, G., and Schaffer, S.—Pin- 
and-socket electrical connectors. 4th June, 
1957. (814815.) 

8453. Revo Electric Co., Ltd.—Method of 
manufacturing a heat-exchanger unit, 11th 
March, 1957. (814539.) 

tortor. Servomex Controls, Ltd.—Electric 
wave generating circuit arrangements. 29th 
March, 1957. (Cognate application 10102, 
3rd April, 1956.) (814540.) 

12525. General Electric Co.—Semicon- 
ductor signal mixing and frequency convertor 
networks, 24th April, 1956. (814817.) 

12550. A.B. Metal Products, Ltd.—Rotary 
electric components. 20th March, 1957. 
(814750.) 

13096. Automatic Telephone & Electric 
Co., Ltd.—Telephone systems. 16th April, 
1957. (814597.) 

14261. General Electric Co.—Electrical 
insulating materials and structures. 8th May, 
1956. (814751.) 

14341. Electric & Musical Industries, Ltd. 
—Data storage apparatus, 25th April, 1957. 
(814669.) 

14864. Dobbie McInnes, Ltd.—Electronic 
recording apparatus. toth May, 1957. 
(814753.) 

14963. General Electric Co., Ltd.—Elec- 
trical switching arrangements. 14th May, 
1957. (814621.) 

17408. Welwyn Electrical Laboratories, 
Ltd., and Dearden, J.—Electrical resistors. 
sth June, 1957. (814674.) 

21596. Associated Electrical Industries, 
Ltd.—Provision of electrical connection 
between relatively movable parts. 4th July, 
1957. (814828.) 

22049. Electric Storage Battery Co.— 
Electric battery plates. 17th July, 1956. 
(814757) 

26411. Wayne Kerr Laboratories, Ltd., 
and Fletcher, K. A.—Electrical apparatus 
having a winding on a core. 21st August, 
1957. (814832.) 

26430. Smith & Sons (England), Ltd., S. 
—Voltage regulators. 29th August, 1957. 
(814833.) 

27174. Philips Electrical Industries, Ltd. 
—Radiation detectors. 5th September, 1956. 
(814625.) 

28423. General Electric Co., Ltd.—Elec- 
tric junction boxes, 17th September, 1957. 
(814835.) 

30807. ‘British Thomson-Houston Co., 
Ltd.—Electrical commutators. 4th October, 
1957. (814679.) 

31278. Brown, Boveri & Cie. A.G.— 
Lightning arrestor. 1§th October, 1956. 
(814838.) 

31906. Forges et Ateliers de Constructions 
Electriques de Jeumont.—Railway signalling 
track circuits. 19th October, 1956. (814681.) 

32819. Crabtree & Co., Ltd., J. A., and 
Morgan, R. W.—Wall boxes for mounting 
electrical accessories. 27th August, 1957. 
(814682.) 

34806. Philips Electrical Industries, Ltd. 
—Fluid-fiow controlled electric switches. 14th 
November, 1956, (814842.) 

38091. Compagnie Industrielle des Tele- 
phones.—Subscriber’s line circuit in com- 
munication systems. 13th December, 1956. 
(814630.) 

1957 

550. Electric Storage Battery Co.— 
Tubular electrode elements for electric storage 
batteries. 7th January, 1957. (814774.) 

10737. Etablissements T.R.M.-Technique, 


Radio Mecanique.—Heating system for 
dielectric material. 2nd April, 1957. (814782.) 

10795. Foxboro Co.—Electro-pneumatic 
differential pressure switch system. 2nd 
April, 1957. (814851.) 

14170. Western Electric Co., Inc.—Gas- 
discharge tubes and apparatus utilising them. 
3rd May, 1957. (814634.) 

16291. Pruna, M., Lafeuille, G. R. J., and 
Lafeuille, P.—Process for the production of 
copper-base alloys and electrical elements 
consisting thereof. 22nd May, 1957. (814577.) 

22315. British Foreign & Colonial Auto- 
matic Light Controlling Co., Ltd.—Electric 
time switches. 3rd October, 1957. (814859.) 

22568. American Machine & Foundry Co. 
—Electromagnetic induction devices. 16th 
July, 1957. (814861.) 

23535. Webb Co., J. B.—Electric switch 
actuating mechanisms. 25th July, 1957. 
(814583.) 

25992. Cableries et Trefileries de 
Cossonay S.A. des.—Methods of salvaging 
thermoplastic insulating material from insu- 
lated wire scrap. 16th August, 1957. (814865.) 

29634. Standard Telephones & Cables, 
Ltd.—Electrical coils and coil bobbins, 2oth 
September, 1957. (814702.) 

29880. Foxboro Co.—Electric current con- 
tinuous measurement system, 23rd Septem- 
ber, 1957. (814640.) 

31174. Western Electric Co. Inc.— 
Arrangements for connecting electrical appar- 
atus housings to electric cables. 4th October, 
1957. (814796.) 

1958 

$017. Telefunken G.m.b.H.—Colour tele- 
vision receivers, 17th February, 1958. 
(814710.)> 

29422. Automatic Telephone & Electric 
Co., Ltd.—Telephone systems, 16th April, 
1957. (Divided out of 814597.) (814598.) 





CATALOGUES AND LISTS 


CABLE JOINTING.—16-page catalogue 
(111) dealing with “ Glo-Ester” resin joints 
for Lv. plastic power cables.—W. T. Glover 
& Co.,.Ltd., Trafford Park, Manchester, 17 

COLLIERY EQUIPMENT.—Two leaflets 
(C.P.2 and C.P.28) dealing with mining equip- 
ment produced by the company.—Westing- 
house Brake & Signal Co., Ltd., 82, York 
Way, London, N.1. 

FLOOR WARMING.—lIllustrated pamph- 
let describing the “ Florawarm” system of 
low temperature floor warming.—Falk, Stadel- 
mann & Co., Ltd., 91, Farringdon Road, 
London, E.C.1. 

FURNACES.— Illustrated catalogue (RF.1/ 
59) dealing with box type electric furnaces.— 
Royce Electric Furnaces, Ltd., Walton-on- 
Thames, Surrey. 

FUSE CUT-OUTS.—Leaflet giving par- 
ticulars of high voltage outdoor fuse cut-outs 
for overhead lines.—Line Equipment, Ltd., 
32, Queen Victoria Street, London, E.C.4. 

MAGNETIC SEPARATORS.—lIllustrated 
leaflet (121/R) dealing with non-electric per- 
manent magnetic pulley type separators for 
use on belt type conveyors.—Rapid Magnetic 
Machines, Ltd., Lombard Street, Birming- 
ham, 12. 

SMOKE ALARMS.—Leafiet giving in- 
formation on smoke density indicators, 
recorders and alarm units.—Electroflo Meters 
Co., Ltd., London, N.W.10. 


WELDING EQUIPMENT.—lIllustrated 
leaflet dealing with a dial feed special purpose 
Electric Welding 


seam welder.— 
Machines, Ltd., Falmouth Road, Slough. 


Bucks. 
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Accepted Tenders and 


CONTRACTS OPEN 


Where “‘ Contracts Open ”’ are advertised in 
our “ Official Notices” section the date of 
the issue is given in parentheses 


Australia.—Metropolitan Sewerage and 
Drainage Board, Sydney, N.S.W. 14th July. 
Two electrically driven centrifugal pumps. 
(E.S.B. 1315§1/59. Ten/39429.)* 28th July. 
Two electrically driven centrifugal pumps. 
(E.S.B. 13090/59. Ten/39395.)* 

Western Australian Government Tender 
Board, Perth. 16th July. Four 10,000 kVA 
transformers. (E.S.B. 13145/59. Ten 
39430.)* Four 10,000 kVA transformers. 
(E.S.B. 13146/59. Ten/39416.)* 

Ballymoney (Co. Antrim).—Governors of 
Dalriada School. 25th June. Electrical in- 
stallation in the dining hall/kitchen extension 
of the school. R. Robinson & Sons, Riada 
House. 

Bangor (Co, Down).—Governing Body of 
Bangor Grammar School. 25th June. Elec- 
trical work in connection with an assembly 
hall/gymnasium, dining room, kitchen and 
classroom block, together with ancillary works 
and extensive modifications to the existing 
school buildings. McAuslan, Abott & 
Partners, consulting engineers, 16, Bedford 
Street, Belfast. 

Ceylon.—Post and Telecommunication 
Department, Colombo, 30th June. Trunk 
cable, (E.S.B. 13114/59. Ten/39396.)* 

Ealing.—Corporation. 30th June. Street 
lighting equipment. (See this issue.) 

Formosa.—Central Trust of China, Taipei. 
26th June. Broadcasting station apparatus. 
(E.S.B, 13086/59/I.C.A, Ten/39462.)* 

Greece. — State Procurements Office, 
Athens. 17th June. Audio-frequency ampli- 
fiers. (E.S.B. 13481/59. Ten/39480.)* 
zoth June. Magnet wires. (E.S.B. 13075 
59. Ten/39380.)* Automatic voltage regu- 
lators, (E.S.B. 13482/59. Ten/39488.)* 

India.—Madras State Electricity Board. 
1sth July. H.v. and Lv. cables and cable 
boxes. (E.S.B. 13122/59. Ten/39388.)* 

India Store Department. 13th July. 60 W 
h.f. transmitter-receivers. (See this issue.) 

King’s Lynn.—Borough Council. 1st July. 
Three sets of electrically driven vertical cen- 
trifugal pumps with ancillary equipment for 
installation in Gaywood pumping station. 
H. G. Ridler, borough engineer, 17, Queen 
Street, King’s Lynn, 

Pakistan.—Posts and Telegraphs Depart- 
ment, Karachi, 2oth June. Galvanised wire, 
(E.S.B. 13001 /59/I1.C.A. Ten/39384.)* 
Underground armoured cable. (E.S.B. 13004/ 
§9/1L.C.A. Ten/39366.)* 22nd June. Volt- 
age regulators. (E.S.B. 13008/59/I.C.A. 
Ten/39407.)* Electrical insulators. (E.S.B. 
13003/59/I1.C.A. Ten/39405.)* 23rd June. 
Underground cable. (E.S.B. 13006/59/I1.C.A. 
Ten/39402.)* 24th June. Transmitters and 
receivers. (E.S.B. 13005/59/I1.C.A. Ten/ 
39406.)* 

Karachi Development Authority. 23rd 
June, Pumps, generators, steel wire ropes, 
compressors and floodlights, (E.S.B. 12805 
§9/1.C.A. Ten/39367.)* 

Portuguese East Africa.—Government Pur- 
chasing Commission, Lourengo Marques. 
22nd June. Four 10 kVA generating sets. 
(E.S.B, 131§0/59. Ten/39415.)* 

Spain.—Iberduero S.A., Madrid. 22nd 
June. Telemetering equipment. (E.S.B. 
13682/59/1L.C.A. Ten/39560.)* 


* Specifications may be inspected at the 
Export Services Branch, Board of Trade, Lacon 
House, Theobald’s Road, London, W.C.1 
(Chancery 4411; extension 769). 


Prospective Electrical Work 


Sudan.—Sudan Railways, Atbara. 1st July. 
Eighty-five high pressure mercury vapour 
lighting fittings. (E.S.B. 12996/59. Ten 
39378.)* 


WORK IN PROSPECT 


Particulars of new works and building 
schemes for the use cf electrical installation 
contractors and traders. Publication in this 
section is no guarantee that electrical work 
is definitely included. Alleged inaccuracies 
should be reported to the Editors 


Bangor.—Reconstruction of Town Hall; 
borough engineer, 

Bishop Auckland.—Shops and offices, New- 
gate Street, for Ravenseft Properties, Ltd.; 
Fewster & Partners, architects, 22, Conduit 
Street, London, W.1. 

Camberley.—Factory; 
Commerce Way, Croydon. 

Cambridge.—Faculty buildings, Sidgwick 
Avenue; Sir Hugh Casson & Neville Conder, 
architects, 35, Thurloe Place, London, S.W.7. 

Carlisle—Admission unit and convalescent 
villas, Garlands Hospital, for Newcastle Hos- 
pital Board; Sheppard & Partners, architects, 
38, Bedford Place, London, W.C.1. 

Chelmsford.—Offices; Essex Rivers Board, 
129, Springfield Road. 

Cockermouth.— Houses 
R.D.C. surveyor. 

Cumberland.—Old people’s home at Mary- 
port (£48,000); J. Twiname, Ltd., builders, 
Brigham. 

Old people’s home at Workington (£54,000); 
county architect, 15, Portland Square, Carlisle. 

Darlington.—Factory additions (10,000 
sq ft) on Aycliffe trading estate for Tallent, 
Ltd.; D. & J. Ranken, Ltd., builders, Stockton 
Road, Sunderland. 

Dartford.—Twin operating theatre suite, 
Joyce Green Hospital; R. W. Gregory & 
Partners, consulting engineers, 54, Blooms- 
bury Street, London, W.C.1. 

Doncaster.— Bungalows 
architect, 15, South Parade. 

Durham.—Houses (63), Blue House estate, 
Belmont; R. E. Coleman, Ltd., builders, 
Western Hill, Durham. 

Two nursery schools at Surtees Avenue and 
Beach Road; county architect, South Street, 
Durham. 

Housing developments at Whitesmocks; 
E. Gilderoy, builder, 11, Allergate, Durham. 

East Suffolk.—Second instalment of Lowes- 
toft College for Further Education; E. J. 
Cundliffe, county architect, County Hall, 
Ipswich. 

Eston.—Houses for U.D.C. Builders: P. 
Golden, South Bank (12), and W. Balderson, 
Eston (60). 

Filey.—County secondary school, for East 
Riding E.C.; county architect, County Hall, 
Beverley. 

Gateshead.—Factory 
sq ft) for Perga Cartons, Ltd.; 
contractors, Middlesbrough. 

Factory extensions (19,000 sq ft) for 
Eimco, Ltd.; Stephen Easten, Ltd., builders, 
Westgate Grange, Newcastle-on-Tyne. 

Factory extensions (15,600 sq ft) for 
Burgess Products, Ltd.; Wimpey & Co., Ltd., 
contractors, Fenwick Terrace, Newcastle-on- 
Tyne. 

Halesowen.—Block of shops with maison- 
nettes over, Fatherless Barn Crescent, Crad- 
ley; A. T. Butler & Partners, architects, 31, 
Priory Street, Dudley. 

Kesteven.—Improvements to Bourne Secon- 
dary School (£78,000), Corby Glen School 
(£100,000), extensions and alterations at Fane 


Rockweld,  Ltd., 


(104), Dearham; 


(60); borough 


extensions (14,000 
Monk & Co., 


School, Stamford (£94,000) and new County 
Offices, Sleaford; county architect, Sleaford, 
Lincs. 

Kidwelly.—W orks 
Aerojet, Ltd., Pembrey. 

King’s Lynn.—Factory, Dockside area; Dow 
Agrochemicals, Ltd., 48, Charles Street, Lon- 
don, W.1. 

Kirk Sandall.—New £3 million grinding 
and polishing plant for glassworks of 
Pilkington Bros., Ltd.; Holland & Hannen 
and Cubitts, Ltd., 1, Queen Anne’s Gate, 
London, S.W.1. 

Lanchester (Co. Durham).—Factory exten- 
sions (20,000 sq ft) for Sirus Products, Ltd.; 
George Henderson, contractor, East Boldon. 

Leicester.—Works, Victoria Road; Willis 
Engineering Co., Ltd., 108, New Walk. 

London.—Office block, Goldsmith Street 
and Gutter Lane, E.C.; Knapton & Deane, 
architects, 6, Martin Lane, E.C.4. 

Extensions to Mill Hill School, The Ridge- 
way, Mill Hill; H. Fairweather & Co., Ltd., 
St. James’s Lane, N.10. 

New library premises in Bromley Road 
(£81,000) for Lewisham B.C.; borough engi- 
neer, Town Hall, Catford, S.E.6. 

Development of the Czar Street site, Dept- 
ford (360 dwellings, some with electric floor 
heating and lifts); L.C.C. Architects’ Depart- 
ment, County Hall, Westminster Bridge, 
S.E.1. 

Three-storey library and maisonnettes, 
Sharpleshall Street, St. Pancras, and new cen- 
tral library on the Bedford Theatre site; 
Skinner & Bailey, architects, 74, Queensway, 
W.2. 

Luton.—Completion of housing estate at 
Houghton Regis, involving a large number of 
houses, bungalows and flats; surveyor, 73, 
West Parade, Dunstable, Beds. 

Middlesbrough.—First instalment of pro- 
posed St. Mary’s College (£80,000); Hudson 
Brothers, contractors, Fidler Street. 

Northampton.—Flats (138), in two 1I2- 
storey blocks, central redevelopment area; 
borough surveyor, Guildhall. 

Northumberland.—Two new primary 
schools at Newbiggin, and infants’ schools at 
Forest Hall and Old Hartley; county architect, 
County Hall, Newcastle-on-Tyne. 

Northwich.—Memorial hall, Meadow 
Street; J. & F. T. McEllin, Ltd., builders, New 
Road, Bignall End, Stoke-on-Trent. 

Oldham.—Laundry and _ slipper 
Robin Hill; borough engineer, 75, 
Street. ' 

Orpington.—Library (£60,000); Ward & 
Paterson, Ltd., builders, 7, Welbeck Street, 
London, W.r. 

Oxford,—St. Catherine’s College buildings, 
Holywell Great Meadow; Philip Dowson, 8, 
Fitzroy Street, London, W.1. 

Ruislip.—Factory, Stonefield Way, for 
Commercial Ignition, Ltd.; Percy Bilton, Ltd., 
113, Park Street, London, W.1. ' 

Stevenage.—Church of St. George; Rattee 
& Kett, Ltd., builders, Station Road, Cam- 
bridge. 

Stoke-on-Trent.—Two six-storey teaching 
blocks for College of Physics and Chemistry, 
North Staffs. Technical College; J. R. Piggott, 
city architect, Kingsway Chambers, Kingsway, 
Stoke-on-Trent. 

Sunderland.—Fourteen blocks of three- 
storey flats, Azalea Street; borough architect, 
Grange House, Stockton Road, Sunderland. 

Wakefield.—Eleven-storey block of flats, 
George Street site; city engineer, Town Hall. 

Whitley Bay.—Development of land for 
250-300 houses; W. Glynn, builder, Rossway, 
Monkseaton. 


extensions; Bristol- 


baths, 
Union 








